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THE CHALLENGE. 
W. 8. RODMAN, 


Vice-President of the Society. 


The Society is now well started on its second third of a 
century, and may look back with a very considerable degree 
of pride and satisfaction to an honorable record of achieve- 
ment. Nevertheless, there have been all too many occasions 
for just criticism concerning the dearth of real accomplish- 
ments of merit. Able individuals and enthusiastic groups 
have, from time to time, called attention to vital matters, 
which have been discussed at length, often in desultory fash- 
ion, rarely with notable spirit. Both presentation and dis- 
cussion have then been embalmed in the transactions without 


ever having been given an adequate chance to survive and 
serve. 


To a considerable degree, the situation mentioned has been 
due to the lack of an authoritative body which might serve 
to nourish and foster those worthy suggestions and virtually 
to force more universal attention to their importance to the 
end that they should not die but might live and grow. 

Probably the most constructive piece of legislation ever 
produced by the Society was the action which brought into 
being the Board of Investigation and Coérdimation. May it 
never be abolished! For months now, under its supervision, 
there has been witnessed an unprecedented activity and co- 
éperation by individuals and committees in educational in- 
stitutions, in national societies and in industries, from which 
has flowed a seemingly endless stream of data touching the 
most obvious and the equally important but commonly over- 
looked factors arising in and affecting matters of engineering 
education. Reports chronicling these activities have filled 
completely the programs of the last two annual meetings. 
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The mass of material presented for study has been staggering 
and, to some degree at least, has had a tendency to produce 
mental indigestion unless taken in homeopathic quantities. 

The work so far accomplished is, however, but a bare intro- 
duction and herein lies the challenge. Some, it may be feared, 
will now wish to sit back content with the idea of having done 
well the specific work assigned. A great danger lurks here 
and it must be carefully circumvented. The immediate future 
should be devoted to a universal, calm, dispassionate study of 
the facts already presented or soon to appear. With the facts 
well digested, then must follow the even more strenuous and 
important task of gradually bringing about those desirable 
changes in the manifold matters of vital import by the 
concerted and codperative efforts of all agencies interested in 
promoting engineering education. The well-oiled machinery 
which has functioned so admirably during the preliminary 
fact-finding period must not be allowed to lose the momentum 
which has been accumulated. Indeed, added impetus is nec- 
essary for sanely and gradually bringing to fruition the 
abundant buds which are revealed by even a casual reading 
of the excellent summaries presented by the Director and As- 
sociate Director of the investigations. 

No similar opportunity for rendering such great service has 
ever been presented to the Society under such happy auspices 
and favorable auguries for a successful outcome. The best 
efforts and ablest contributions of the Society members must 
be made freely and earnestly available, probably to the extent 
of abandoning: pet theories and individual ideals to work for 
the common welfare. 

Many members of the Society are likewise members of na- 
tional professional societies and these should work especially 
to help maintain the needed codperation of those agencies in 
the solution of mutually vital problems. The Society member- 
ship should approximate one hundred per cent enrollment of 
those individuals who are concerned in the teaching of future 
engineers. Let each present member consider himself or her- 
self to be a committee of one, with a duty of bringing into the 
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Society membership as many colleagues as possible so that 
mutual understanding of the problems to be solved may be 
as complete as a strong organization can make it. 

With these ideas in mind every member may well feel that 
the real job is just beginning, and that the results which may 
be accomplished will fully repay all effort expended in ob- 
taining them. The task will be hard and long; in truth, it 
will never reach an end. It must never be completed, since 
that would indicate a failure to progress and, as in all other 
human activities, failure to progress could mean but the be- 
ginning of decay. ‘ 

Will the Society fail to meet the challenge? Time alone 
will tell, but hope rises strong and ‘‘where there’s a will, 
there’s a way.’’ 
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ENGINEERING GRADUATES AND NON- 
GRADUATE FORMER STUDENTS * 


Purposes.—The purposes of this study were to obtain as 
accurate and complete information as possible regarding the 
careers of engineering graduates and the relationship of their 
work to courses pursued in college; to determine the means 
through which they obtain first positions; to gather informa- 
tion regarding their early experiences and adjustments to in- 
dustrial life; and to obtain their opinions regarding various 
phases of engineering education. It was also the purpose to 
prepare recommendations on various matters relating to engi- 
neering graduates, particularly in relation to the placement 
process and to the continuation of study after leaving college. 

Sources of Information.—Data relating to engineering 
graduates and former students were obtained by means of 
questionnaire studies carried out through the cooperation of 
committees of the faculties of a representative group of engi- 
neering colleges in the United States and Canada. The fol- 
lowing numbers of institutions and of graduates are repre- 
sented in the tabulations: 


1. Recent Graduates—Classes of 1922, 1923, and 1924—43 
institutions and 3,933 graduates, representing 47.9 per 
cent of those canvassed. 

2. Older Graduates—Classes of 1919, 1914, 1909, 1904, 1899, 
1894, 1889, and 1884—34 institutions and 2,336 in- 
dividuals, representing 35.2 per cent of those can- 
vassed. 

3. Former Students, Non-Graduates, of the classes of 1924, 
1919, 1914, 1909 and 1904—14 institutions and 721 in- 
dividuals, representing 21.5 per cent of those canvassed. 


Approximately one-sixth of all engineering graduates of 
the classes of 1922, 1923 and 1924 are included in the tables. 
This is probably a fair sampling of the more recent graduates. 
The number of older graduates is a much smaller percentage 
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of the whole body of graduates of classes prior to 1922. It is 
felt, however, that the method of sampling by canvassing 
classes of each fifth year and of institutions representing the 
various types and geographical locations of engineering col- 
leges gives a fair cross-section of the older graduates. It is 
believed, therefore, that the information is sufficiently rep- 
resentative to warrant definite conclusions. It is doubtful, 
however, if the returns from non-graduates are sufficiently 
complete to warrant other than the most general inferences. 

Auspices.—The study was carried out under the sponsor- 
ship of the Committee on Engineering Students and Grad- 
uates: 


R. L. Sackett, Chairman, Pennsylvania State College, 

E. B. Roberts, Secretary, Westinghouse Electric and Manu- 
facturing Company, 

Edward Bennett, University of Wisconsin, 

J. W. Hallock, University of Pittsburgh, 

G. B. Pegram, Columbia University, 

R. I. Rees, American Telephone and Telegraph Company, 

H. P. Talbot, Massachusetts Institute of Technology. 


The committee has presented two reports; one in June, 1925, 
and one in June, 1926. These two reports with such editorial 
changes as were needed for the purpose, together with accom- 
panying tables of data, have been consolidated and constitute 
the material which follows. It has been divided into two 
parts corresponding to the two reports mentioned. The first 
presents the information and statements of opinion gath- 
ered from graduates. The second sets forth the conclusions 
and recommendations of the committee. 


PART I. DATA AND OPINIONS OBTAINED FROM ENGI- 
NEERING GRADUATES AND NON-GRADUATES 


(The tables of data referred to will be found on pages 201-216 inc.) 
A. OccuUPATIONS AND EARNINGS OF GRADUATES 
General Fields of Activity—In Tables 1 to 5 inclusive are 
exhibited statistics relating to the important and much dis- 





ERE SMT a SEG TR Ree 


f 








174 ENGINEERING GRADUATES AND 


cussed question of the actual occupations of engineering grad- 
uates and the relation of lines of occupation to courses of 
study. 

Table 1 presents the general classification of fields of work 
of graduates who have passed through the somewhat unsettled 
first five-year period ; 25 per cent state that they are in work of 
a definitely professional character, 41 per cent in the general 
industrial field, 16 per cent are in commercial positions, 4.5 
per cent are doing financial work, and the remaining 13 per 
cent are either in governmental employ or are in miscellaneous 
types of positions. A comparison of the fields of work of 
graduates of earlier and later classes indicates that a greater 
proportion of the former class themselves in the professional 
group, and a smaller proportion in the industrial and financial 
groups. On general consideration it seems unlikely that any 
considerable proportion of the graduates of a given class turn 
with increasing experience from industrial and financial posi- 
tions to those of a more strictly professional character. Hence 
it seems probable that this larger showing of the older classes 
in the professional groups means that in former years the 
engineering graduate was more intent upon private profes- 
sional work, and that of late years graduates are going to an 
increasing extent into the employ of industrial concerns. It 
is possible, of course, that the replies—particularly those from 
the older classes—are not strictly representative, but other 
information not shown in the tables tends to confirm the con- 
clusion that the independent private practice of engineering 
is distinctly on the decrease and that engineers to a greater 
and greater extent are going into the employ of corporate 
organizations, particularly of the large industries. 

Occupations as Related to Course Pursued in College.— 
Tables 2 and 3 and Fig. 1 show the relationship of fields 
of work of graduates to courses pursued in college. Fig. 1 
is a composite of the data of Tables 2 and 3. In both tables 
and figure the ‘‘same field’’ includes those sub-divisions which 
are usually recognized as a part of the major field itself. 
Sanitary and hydraulic engineering, for example, are taken as 
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parts of civil engineering. ‘‘Closely associated fields’’ are 
those closely related to the major fields, such, for example, as 
marine engineering as related to mechanical engineering. 
‘*Unassociated engineering field’’ may be illustrated by the 
ease of a graduate of civil engineering who is employed in 
electrical engineering work. It will be noted that 60 per cent 
of all graduates who supplied information are in the same lines 
of work as their college courses, approximately one-quarter are 
in ‘‘closely associated’’ or ‘‘unassociated’’ lines of engineer- 
ing, and the remaining 15 per cent have left engineering. 
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Fig. 1. Relationship of fields of work of engineering graduates to col- 
lege courses. 


These figures seem to disprove the statement so often heard that 
large proportions of graduates leave engineering for other ac- 
tivities. A comparison of the tabulations of recent and older 
graduates shows that there is some drift away from fields 
directly related to college courses, but not more than would 
seem to be entirely healthy. More civil engineering grad- 
uates remain in lines of work directly related to their college 
course than other groups of graduates. The percentages of 
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men in the same or closely associated fields are shown by the 
following figures: . 


PERCENTAGES OF GRADUATES IN THE SAME FIELDS AND THOSE CLOSELY 
ASSOCIATED WITH THEIR COLLEGE COURSES. 











Graduates of Graduates of Both 
1922, 23 and | 1919 and Earlier | Groups. 
24, Classes. 
Civil Engineers.............. 85.8 71.2 73.5 
Electrical Engineers.......... 80.3 56.7 70.6 
Mining Engineers............ 74.6 50.0 65.4 
Mechanical Engineers......... 62.0 62.5 62.1 
Chemical Engineers.......... 61.2 60.7 61.0 














Comparing the several branches of engineering, the ratio of 
the number of older graduates remaining in the same or 
closely associated lines of work, to the number of recent grad- 
uates so remaining, is 


Por Mociamion! THe ois civic p vitc6 ses ssi ccsves 1.01 
IE ols ao x 6 c-mtccate coe e's v e'4:0'8's 6s Wisp dies 0.99 
ia ae enieraeinne a c.0 4 3 «4's 0.83 
pe RS ee a eee 0.71 
NE, nein SUR 6 cho WES WES S cod coe aS 0.67 


From this it appears that mining engineering has the least 
security of hold on its graduates. It is not clear what the 
comparatively small proportion of recent graduates as com- 
pared with older graduates remaining in mechanical and 
chemical engineering may mean; whether there is temporarily 
a smaller demand in those fields or a larger demand in others. 

Types of Positions Occupied.—Tables 4 and 5 and Fig. 2 
show the types of positions, or kinds of work, of engineering 
graduates. Of the recent graduates, 59.6 per cent are in 
technical engineering, 11.5 per cent are in research and teach- 
ing, 16.2 per cent in sales and administrative work, and 12.7 
per cent in clerical, manual or miscellaneous types of work. 
Of the older graduates, 22.5 per cent are in strictly technical 
work, 10.1 per cent in research and teaching (note the slight 
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change from recent graduates), 63.9 per cent are in owner- 
ship, executive, and administrative work including sales, and 
3.5 per cent are in clerical and miscellaneous types of em- 
ployment. These figures show a healthy progression through 
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Fie. 2. Progressive trend of engineering graduates to managerial duties. 


technical work toward the responsibilities of management, and 
also indicate that engineering courses fit graduates to a satis- 
factory degree for the responsibilities of the direction of 
American industry. Fig. 2 shows the above tendencies quite 
strikingly. 

Earnings of Graduates.—Tables 6 and 7 and Fig. 3 give 
the earnings of engineering graduates as determined from fig- 
ures supplied by the graduates themselves. It is to be remem- 
bered that data upon which the figures and tables are based 
were supplied by approximately one-half of those canvassed 
in the recent classes and approximately one-third in the older 
classes. Question may therefore be raised as to the accuracy 
of the figures. In order to determine their accuracy as nearly 
as possible, a number of checks were applied. One was the 
tabulation of a proportion of the replies and a comparison of 
the results with those for all replies. No significant differ- 
ences were found, figures for all of the men replying being al- 
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most exactly the same as those for the first random 25 per cent. 
Figures submitted by colleges which obtained a high per- 
centage of responses were then compared with those which 
obtained a small percentage. Again no significant differences 
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Fig. 3. Earnings of engineering graduates. 


were found, though the percentage of responses varied from 
as many as sixty-six to as few as twenty. Finally the results 
of this study were compared with a study of earnings made 
by Eta Kappa Nu, an honorary society of electrical engineer- 
ing students and graduates (See Butuetin No. 8 of this 
series). In the fraternity’s study, approximately sixty-three 
per cent of those canvassed supplied data. The results of the 
two studies agree quite closely as to median and average 
curves. The distributions of earnings are also found to follow 
probability curves. In view of all available information it 
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seems probable that the figures given herein are substantially 
reliable and give a fair picture of the earnings of engineering 
graduates. 

Beginning Salaries.—Table 6 shows a steady increase in 
salaries for the first year after graduation. It is interesting 
to compare the larger incomes of recent years with the de- 
ereased value of the dollar. For example, if we compare the 
median beginning salary of the class of 1914 or $800, with that 
of the class of 1924 or $1,476, on the basis of a sixty-three 
cent dollar in 1924 to par in 1914, we find that the present 
graduate is more than holding his own, the value of the 1914 
salary on the basis of 1924 money values being about $1,270. 

The earnings of recent graduates seem to increase steadily 
and satisfactorily, their progress being approximately $300 
per year in annual salary, as shown by the following table: 


Median Earnings of Recent Graduates 


Per Month. Per Year. 
Immediately after graduation ............ $123 $1,476 
Six months after graduation ............. 133 1,596 
Twelve months after graduation .......... 150 1,800 
Twenty-four months after graduation ..... 175 2,100 


The progress of older graduates seems fair, though the rate of 
increase of the early years is not maintained. 

There do not seem to be extreme variations between earn- 
ings of graduates of different institutions, certainly none 
greater than would be expected due to varying economic con- 
ditions of different parts of the country. Maximum and mini- 
mum median salaries of graduates at the beginning of 1925 
reported by the various institutions are: 


Class of 1924, minimum ................... $110 per month, 
co aes Beoge ien eee gerry 175 per month, 
oe ee Ore rar aoe 130 per month, 
PINE ceittavsseacr isons 219 per month, 
Class of 1922, minimum .................+. 140 per month, 
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The Placement Process.—Tables 8, 9, 10, and 11 and Figs. 
4, 5, and 6 give data and views obtained from recent graduates 
which bear upon the problems of placement and early adjust- 
ment in industry. 


WORK PRIOR TO 
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Fie. 4. Means through which engineering graduates obtain first 
positions. 


Graduates in engineering obtained their first positions in 
the following manner: Through a teacher or other official of 
the colleges, 24.7 per cent; through the solicitation of an em- 
ployer, 20.5 per cent; through work done prior to graduation, 
15.7 per cent; through personal solicitation of employer by 
the graduates, 14.3 per cent; through family connections, 
9.9 per cent; through alumni of the colleges, 6.8 per cent; 
through advertisement or employment agencies, 5.6 per cent; 
and by other means, 2.5 per cent. It will be noted that but 
45.2 per cent of all the graduates obtained their first positions 
through the organized efforts of the colleges or employers. 

Choice of First Position—The reasons given by the grad- 
uates for their choice of first positions are as follows: Because 
the work was in direct line of their college course or closely 
associated with it, 49.5 per cent; apparent good opportunities, 
25.8 per cent; only job available, 9.7 per cent; desired loca- 
tion, 8.7 per cent; good salary, 3.6 per cent; other reasons, 
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2.7 per cent. The desire for the right sort of experience or 
of opportunity was evidently of far more influence than all 
others, being 75.3 per cent of the total. Contrary to general 
impression, perhaps, the question of salary was ostensibly a 
very minor factor. The figures show an excellent demand for 
men of engineering training. 
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Fie. 5. Reasons for choice of first positions. 


Shifting of Positions in Early Years.—The above relates to 
the first positions held. It is found that there is a very con- 
siderable shifting about from job to job among the recent 
graduates. Of the graduates of 1922, 57.0 per cent held two 


NUMBER OF POSITIONS HELD 
CLASS ONE TWO THREE 
1922 —_ 





43.0 32.0 25.0 


1923 





1924 


79.7 20.3 
Fig. 6. Number of positions held since graduation. 


or more positions and 25.0 per cent held three or more posi- 
tions in the first two and one-half years after graduation. 
Of the class of 1923, 39.5 per cent similarly held two or more 
13 
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positions, and 13.0 per cent held three or more in the first one 
and one-half years after graduation. Even in a class grad- 
uating as recently as 1924, about one-fifth held two or more 
positions in the first six months after graduation. These fig- 
ures show an unwise choice of first positions in altogether too 
high a percentage of cases. Of the graduates who do change 
positions many do not remain long enough in the first job to 
gain much experience or even to obtain a clear conception of 
its ultimate possibilities. An undue amount of time is wasted 
by these graduates before they are established in their life’s 
work. This high percentage of turnover among recent grad- 
uates could certainly have been reduced, it is believed, by 
more effective vocational guidance in the colleges. 

It is one of the encouraging signs of the times that some 
institutions have realized this need and are meeting it through 
the introduction of personnel systems and the selection of per- 
sonal advisers, either from among the faculty or individuals 
specially designated for the work. It is also significant that 
some colleges are providing means of giving to prospective 
graduates adequate information as to the various lines of work 
open to them. It must be admitted, however, that only a fair 
start has been made. It is also probably true that the methods 
employed by the industries in the selection of graduates are 
not yet as completely organized and scientific as they ought 
to be. Perhaps this is partly a problem of coordination of in- 
dustrial and collegiate personnel methods. 

In spite of the comparatively poor start made by many 
graduates, it is gratifying to note that 77 per cent express 
themselves as satisfied with their present jobs, and 81 per cent 
as satisfied with their prospects, but even more important, 
that 95 per cent of the graduates express a definite liking for 
engineering work and more of them, 98 per cent, feel that 
they made no mistake in taking an engineering course. 
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B. THe EFFECTIVENESS OF ENGINEERING COURSES 


General Estimate of Effectiveness.—Tables 12 to 15 in- 
elusive and Figs. 7 to 9 inclusive give the opinions of older i 
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Fie. 7. Opinions of graduates as to effectiveness of engineering colleges. 


graduates on a number of matters relating to the quality and 
effectiveness of the courses which they pursued in college. 

Table 12 and Fig. 7 seem to indicate that graduates in gen- 
eral feel satisfied with their college courses. Over three-quar- 
ters believe that the technical and scientific preparation which 
they received for their life work was either good or excellent. 
About seventy per cent rate the relationship between the engi- 
neering subjects as taught and the problems of engineering 
practice equal highly, and approximately two-thirds feel that 
the standards of work done and of graduates produced by 
engineering colleges are either good or excellent. 

Table 13 and Fig. 8 give some interesting indications of the 
manner and extent to which graduates believe their college ex- 
periences are valuable to them. The comparative scores 
shown in Fig. 8 were obtained by assigning arbitrary values 
of 0 to the designation ‘‘none,’’ 1 to ‘‘little,’’ 2 to ‘*mod- 
erate,’’ 3 to ‘‘great’’ and 4 to ‘‘very great.’’ These values 
were multiplied by the percentages of replies which indicated 
each of them and the sum was then divided by the maximum 

assigned value, 4. The results give a rough indication of the 
comparative values which graduates assign to each of the 
several points and also indicate the order in which graduates 


SESE LOCOS MESSE LITT TN TG 


A Sng KTS Ss ee 


nr nee 











184 ENGINEERING GRADUATES AND 


believe their experiences haye been valuable. It will be noted 
that they rank knowledge of fundamental principles of science 
first, following this with discipline in methods of thinking and 
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Fie. 8. Opinions of graduates as to value of college experiences. 


habits of work, and that they place training in craftsmanship 
last. 

Results Produced and Qualities Sought.—Tables 14 and 15 
and Fig. 9 give the opinions of older graduates on the extent 
to which engineering courses are likely to produce certain re- 
sults and also upon the qualities which they seek in younger 
engineers whom they employ. An arbitrary system of rating 
the results has been adopted similar to that explained above, 
the results being shown in Fig. 9. It will be noted—as might 
have been expected—that good character and qualities of lead- 
ership take first rank, and that graduates feel that develop- 
ment of qualities of leadership and powers of initiative and 
originality come last in rating the results of engineering 
courses. 
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Fie. 9. Opinions of graduates as to extent engineering courses tend to 
develop certain characteristics. 


Purposes of Engineering Curricula.—Opinions of grad- 
uates as to the objectives of engineering courses were ex- 
pressed as follows: 


To train broadly for the general needs of industry ............ 20.6% 
To train for the specific needs of specialized divisions of engi- 
ne) Oe er OY Ora ee ee gee er el ae 11.9% 
To provide the former type of training for the majority and the 
latter for those who desire it .......ccccsccescccccecececs 67.5% 


The fact that so many hold this last idea indicates the need 
for serious effort to determine what provisions engineering 
colleges may make to that end. 

Thesimportance assigned by graduates to the various gen- 
eral divisions of curricula are indicated by the following tabu- 
lation. In this table a score of 1 would indicate that all grad- 
uates assigned a given division first place, and a score of 4 
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would indicate that all had assigned it last place. The 
weighted scores were obtained by adding the various rankings 
and dividing by the number of individuals who expressed 
opinions. 


a ae eee eee eee 1.70 
MITICR NOON Sui sn ss Neb ebe 0. sNews csccccsccses 1.80 
ee a ee a eee eee 2.94 
eS a Or ee 3.32 


These scorings are interesting and significant. It is evident, 
for one thing, that our graduates believe that engineering 
courses should continue to be essentially scientific and tech- 
nical in character since they give much greater weight to these 
divisions than to economic and cultural subjects. The fact 
that economic subjects are placed before cultural subjects is 
also significant since at present the latter are given consid- 
erably greater weight in the curriculum. Our graduates evi- 
dently feel that the engineer needs general cultural education, 
just as he needs good character, but that it is the scientific and 
technical part of his education which prepares him for engi- 
neering rather than for something else. 

Value of Cultural Studies.—In connection with the matter 
of cultural studies in the engineering curriculum, recent grad- 
uates were asked to indicate by checking against a list of five 
items, the value which they assigned to the cultural studies 
which they pursued in college. The results were as indicated 
by the percentage of replies opposite each of the five following 
designations: 


*“Tndispensable to my intellectual development’’ ...... 24.5% 
CREED, on dw pds mved s bicdlegsb.do.en cp nanee 900 casbb 32.5% 
Sufficient to warrant time spent ............-..eeeee. 28.6% 
Not proportionate to time spent .............e05eee0e 4.0% 
RINE sc vcore cea gece Eber He eswss LEV ou rss s beet es 10.4% 


It is noteworthy that nearly sixty per cent indicated their 
belief that cultural studies were of ‘‘considerable’’ or greater 
value to them. 
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Modifications Suggested by Graduates.—Tables 16, 17, 
and 18 and Fig. 10 give the opinions of recent graduates on 
changes which might profitably be made in engineering cur- 
ricula. The most outstanding criticism is the lack of training 
in business and economie subjects. Next in importance is 


SUBJECTS 
50.9 







Fig. 10. Opinions of recent graduates as to important omissions from 
engineering courses. 


the evident belief that more attention should be given to Eng- 
lish. It is significant to note that only about one graduate 
in five replied to the question as to subjects considered un- 
essential. Of those who did reply, more indicated modern 
foreign languages than any other one subject, with shop work 
second. It must be remembered, in this connection, that grad- 
uates of all courses expressed themselves and it is possible that 
those who indicated shop work as unessential were students 
of courses in which shop work is of minor importance. 

Selected Comments of Graduates.—Each of the graduates 
was asked to contribute spontaneous suggestions as to desir- 
able changes in engineering curricula. Many of these replies 
are interesting and some are valuable. A few have been se- 
lected as samples and appear below. No attempt has been 
made to choose the best answers, but rather to select typical 
ones. 


**I consider that the field of greatest service of the University is in 
vocational guidance based on a thorough and scientific knowledge of 





| 


~— one 


EERE LE SE ERS EE OLR SIE, Oo aA 


SSS OU CREE 


ae RS Se Se 








188 ENGINEERING GRADUATES AND 


vocational psychology. To me, the greatest of all tragedies is ‘the 
square peg in the round hole.2 I know, for I have been one. The 
greatest work a college of engineering can do, in my estimation, is to 
study the man,. his inclinations and native abilities and then start him 
right. A right start is a fortune in itself.’’ 


‘*Students should be given more explicit information in regard to 
the different branches of engineering. For example, I never knew the 
many departments in which an engineer may be employed until it was 
explained to mg by representatives of concerns doing college recruiting. 
This information, coming as late as it did, caused me to make a hasty 
and unwise decision in choosing my work.’’ 


‘*The four-year engineering course is too short to accomplish all it 
purposes to accomplish. My course endeavored to give me a cultural 
background and also to fit me equally to serve in any one of the several 
branches of engineering. The course should be at least five years and 
during the last two years a man should be allowed to specialize in his 
chosen line, while gaining only a general knowledge of the other branches 
of the profession.’’ 


‘*There is too much work to cover in the time given, there is not 
enough opportunity given for self expression and development; too much 
emphasis is placed on grades given for academic information and not 
enough on character and application. Industry pays for character and 
the ability to accomplish and create.’’ 


‘*The theoretical and practical sides of engineering should be more 
closely linked in the college course (instead of studying theory then 
later on finding out what it’s all about).’’ 


**The course offered no advancement in the appreciation of the finer 
and ‘cultural’ things of life. Sufficient training in economics and ad- 
ministration was lacking. There was not sufficient personal contact be- 
tween the student and the faculty.’’ 


**While I do not think college is the place to get practical experience, 
but rather to get a good technical foundation, I do think few of the 
instructors have had enough contact with industrial work to give the 
students a send off with the right point of view to fit in readily in in- 
dustrial positions.’’ 


C. CONTINUATION OF STUDIES AFTER GRADUATION 


Proportion of Graduates Continuing Their Studies.—The 
data on this subject are enlightening and seem to give evidence 
of a considerable carrying on of the intellectual stimulus re- 
ceived in college. Tables 19 and 20 give information obtained 
from recent and older graduates in this connection. Among 
the older graduates a gratifying number, 13.7 per cent, con- 
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tinued graduate work in a college or university. (This figure 
is confirmed by statistics compiled by the United Stater 
Bureau of Education.) It is also significant to note that 
nearly one-quarter continued their education through exten- 
sion, correspondence, or similar courses, or through regular 
courses of study given or supervised by employers. Assum- 
ing that there are few duplications among the men. indicating 
these methods of continuing their education, it is evident that 
nearly three-eighths of those who answered the questionnaire 
continued their education through regular courses of study. 
The proportion who continued study more or less systemati- 
eally as the nature of their work demanded, or who otherwise 
pursued some course of study under their own regulation, is 
over eighty per cent. In fact only about one-tenth of the 
graduates state that they have not studied along technical 
lines after leaving college. The participation of the colleges 
themselves in this work is small, however, being represented 
almost entirely by the group of men who pursued resident, 
graduate courses. 

Educational Efforts of Recent Graduates.—Of the recent 
graduates the following facts are given: Approximately three- 
quarters of their positions were such as to require study; 56.6 
per cent have studied along lines of their college courses, 
while 26.8 per cent have studied along lines not closely con- 
nected with their college work (a total of 83.4 per cent who 
have studied during the first two and one-half years after 
graduation). Over one-fourth reported that they have 
studied under the supervision of their employers, while nearly 
sixty per cent replied that they have studied independently 
of their employers’ supervision and direction. A substantial 
and gratifying number, approximately forty-three per cent, 
reported that they had continued their interest in and study 
of cultural subjects. 

In this connection it may be noted that the recent grad- 
uates were asked to state those subjects of a cultural nature 
in which they had continued interest after leaving college. 
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No definition of the word ‘‘cultural’’ was given, but each 
graduate listed his subjects of interest spontaneously. Eco- 
nomics, accounting, law, business administration, and other 
subjects connected with the business aspects of industry were 
mentioned most frequently. English literature, public speak- 
ing, and related subjects came next in order. Then followed 
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Fie. 11. Types of cultural interests of engineering graduates. 


history, psychology, philosophy, political science, sociology, 
music, the fine arts, languages, various sciences, and a mis- 
cellaneous group including journalism, education and others. 
Over half of the mentions, however, were confined to commerce 
and business subjects and to English. This strong preponder- 
ance, taken in connection with answers to other questions, in- 
dicates that graduates feel very strongly that engineering 
curricula are deficient in the time and emphasis devoted to 
these subjects. 

Significant Points——The most significant points in the 
matter of the continuation of study by graduates seem to be, 
first, the large proportion who have continued their educa- 
tion, and second, the relatively small participation in this 
work by the colleges themselves. It is believed that engineer- 
ing colleges may well give serious consideration to means of . 
exercising greater influence over the intellectual life of their 
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graduates and of guiding and directing their studies in such 
a way as to insure a maximum result for the time and energy 
expended. This matter will be discussed more fully later. 


D. Recorps or Non-GRADUATES 


Data on Former Students.—As previously stated, the evi- 
dence on students who did not graduate is not sufficiently 
complete to warrant more than general observations; in fact, 
it is doubtful whether the group canvassed is representative 
of the general group of engineering students who do not com- 
plete their courses. For one thing, the average time these 
students remained in college was 3.7 semesters or 1.85 academic 
years. This is rather longer than the length of time spent in 
college by the average student who does not graduate. It 
seems probable that the questionnaire was answered by stu- 
dents who have maintained a greater interest in their college 
than the average non-graduating student has. 

Tables 21 to 24 inclusive give most of the significant ma- 
terial gathered from the non-graduates who replied to the 
questionnaire. In studying these results, it should be remem- 
bered that other evidence not tabulated indicates that the non- 
graduating students enjoyed as good health as students who 
do graduate and, furthermore, that the amount of time which 
they devoted to college activities and self-support was, if any- 
thing, less than the time similarly devoted by students who do 
graduate. These factors, therefore, appear not to have had 
an abnormal influence on the scholastic careers of these men. 

Reasons for Leaving College.—The predominant reasons 
for leaving college, or at least for leaving engineering, are 
scholastic failure, lack of interest, and voluntary change of 
course, these reasons combined being the cause of 42.6 per cent 
of the withdrawals. These students obviously were misplaced 
either because of lack of ability, aptitude, or interest. Fi- 
nancial difficulty was stated as the chief reason in 24.3 per cent 
of the cases. War service was cited by 11.7 per cent, this be- 
ing, of course, an unusual reason. Other reasons were health, 
8 per cent, change in status of family, 6.4 per cent, and mis- 
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cellaneous reasons, 7 per cent. It is rather interesting to 
note that the percentage of students who reported financial 
difficulty as the reason for leaving college, 24.3 per cent, is 
precisely the same as the number who reported complete de- 
pendence upon self-support during college, though it does not 
follow that these figures represent the same individuals. It 
is difficult to reconcile the statements that financial difficulty 
was a chief reason for leaving college in so many cases, since 
the percentage of self-supporting students, as before stated, 
is no greater in this special group than it is among engineering 
students in general. It may be that the non-graduating stu- 
dents have unconsciously overemphasized this factor. 

Of the causes of scholastic difficulty into which detailed 
inquiry was made, it appears that 55.6 per cent of the men 
acknowledged their difficulty to have been either poor prep- 
aration, carelessness or neglect, or lack of interest. It may be 
noted that figures obtained from college records indicate that 
69.4 per cent of scholastic failures are attributable to these 
causes. The difference between these two figures, while not 
large, may be due to the difference in point of view of the two 
groups, the students on the one hand and the college authori- 
ties on the other. The blame was put by the former students 
on the school or on the teachers in 23.2 per cent of the cases. 
The cause of the failure of 10 per cent more was given as the 
outside demands on their time, such as necessity for self-sup- 
port. Contrary to the usual opinion, at least in the minds of 
the non-graduates themselves, social diversions, athletics, and 
college activities played a very minor part in the failures. 


PART II. CONCLUSIONS AND RECOMMENDATIONS 
OF THE COMMITTEE 

It is recognized that the field of study in connection with 
problems of engineering graduates is a very broad one. It is 
not within the bounds of practicability to consider all prob- 
lems within that field at present. Attention has therefore 
been concentrated upon the following specific issues which it 
is believed should receive the early and earnest attention of 
engineering colleges: 
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A. Guidance of graduates in choosing fields of work and first 
positions. 

B. Assistance in the continuation of study after leaving col- 
lege. 


A. GUIDANCE OF GRADUATES IN CHOOSING FIELDS oF WorK 
AND First Positions 


Evidences of the Need.—‘‘I consider that the field of great- 
est service of a university is in vocational guidance based on a 
thorough and scientific understanding of vocational psychol- 
ogy. To me the greatest of all tragedies is ‘the square peg in 
the round hole.’ I know for I have been one. The greatest 
work that a college of engineering can do, in my estimation, 
is to study the man, his inclinations and native abilities, and 
start him right. A right start is a fortune in itself.’’ 

This answer to one of the questions put to engineering 
graduates is expressive because of its terseness. It has been 
widely quoted and while the words are those of only one man, 
they seem to express a thought in the minds of a great many 
graduates. The very considerable shifting from position to 
position during the first year or so after graduation is evidence 
of the genuine need for constructive work in this field. While 
a certain amount of shifting is inevitable and in some cases 
desirable, it seems probable that these figures show that an 
undue amount of time is wasted by too large a proportion of 
graduates before getting definitely settled. Evidently too 
many graduates choose positions for which they are not fitted. 
Apparently engineering colleges and the industries, jointly, 
must contribute to the solution of this problem. 

Problem of Choice Among Functional Types of Activity. 
—The question of what to do with an engineering education 
after it has been obtained is just as important as the decision 
to go to college to acquire it. As the senior approaches the 
time to leave college and get started in his profession, he finds 
himself confronted with the problem of making a choice among 
types of work described in somewhat different terms from 
those to which he has been accustomed. It is no longer suf- 
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ficient for him to say that he will follow electrical engineering 
or mechanical engineering. He finds the emphasis of pro- 
spective employers based to a considerable extent upon an en- 
tirely different classification of engineering work. He finds, 
for example, that industry is less inclined to emphasize differ- 
ences between electrical engineering and mechanical engineer- 
ing than it is to emphasize the distinction between the engi- 
neering of research or design and the engineering of operation 
or management. The prospective graduate, therefore, finds 
himself called upon to make a decision as to which of the 
several engineering functions he will follow. Engineering 
curricula are not differentiated in accordance with these func- 
tional divisions, nor, in general, is any particular effort made 
to develop students as research engineers, design engineers, 
operating engineers or sales engineers. In fact, the graduate 
has had little opportunity in his college course to obtain a 
clear conception of the several functional divisions of engi- 
neering open to him. 

It has been suggested that curricula might well be differ- 
entiated in accordance with these functional divisions. (See 
‘‘Engineering Courses for the Functional rather than the 
Industrial Divisions of Engineering’’ by Edward Bennett; 
ENGINEERING Epucation, June 1924). If this were done one 
of the ends served would be effectively to orient the student to 
one particular functional division and doubtless also to ac- 
quaint him with the characteristics of others. This proposal 
is of such importance, however, as to require greater space for 
adequate treatment than is here afforded. These comments 
will therefore be confined to curricula and methods as found 
at present. 

The Normal Path of Progress.—Detailed figures showing 
the distribution of engineering graduates among the several 
fields of design, operation and maintenance, research, sales, 
management, etc., are given in Tables 4 and 5. These figures 
show not only. the various lines of work and functional divi- 
sions of engineering into which graduates go upon leaving col- 
lege, but also the progressive trends from some types of ac- 
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tivity to others. It is shown clearly, for example, that a 
majority of the graduates are employed in their earlier years 
in the more definitely technical types of work while the older 
graduates are engaged in work which is primarily of an ad- 
ministrative nature. 

It is obvious that this should be the normal path for engi- 
neering graduates to follow in their progress to responsible 
positions. It is doubtful, however, if the prospective graduate 
has any clear conception of this and other important matters 
bearing upon his future. In particular, as above stated, it 
is doubtful if he visualizes the differences between the several 
functional divisions previously mentioned. Probably in a 
majority of cases the student has given little serious study to 
the particular type of activity for which he is best suited, in 
fact he generally lacks the knowledge of the situation upon 
which to base such study. 

Summary of the Problem and of Means of Betterment.— 
The problem of the vocational guidance of engineering grad- 
uates seems, therefore, to resolve itself into one of finding 
ways and means of giving the prospective graduate a concep- 
tion of the functional or vocational arrangement of engineer- 
ing work as it actually exists and of providing means whereby 
he may be brought to think of himself, his instincts, tastes, per- 
sonality, ability, etc., in terms of the requirements for success- 
ful work in these several functions. 

Some of the possible means of accomplishing this objective 
embrace the following: 


A. The presentation of a well organized series of lectures 
to all seniors in which industry would cooperate by 
supplying speakers competent to give a clear picture 
of the nature of the work and opportunities in their 
respective fields. One lecture of such a series might 
well include the facts as to lines of employment of 
recent and older graduates presented herein. These 
data lend themselves to diagrammatic presentation and 
can be shown by lantern slides. 
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B. Better organization of the time and efforts of employment 
representatives when visiting colleges so as to conflict 
least with classes during the recruiting periods. As- 
sistance might also be given the representatives in the 
determination of those seniors best adapted to the work 
in each specific industry. 

C. In order that all possible information may be available in 
aiding both the graduate and the industry in wise 
selection, it would be advisable for colleges to maintain 
personnel record of all their students. These would be 
of considerable educational value and would be partic- 
ularly helpful in connection with employment. A rep- 
resentative of industry indicates that employers would 
be interested in the following data: 


1. To identify the student. 


2. To 


(a) Name. 

(b) Home address. 

(c) College address and telephone number. 
(d) Age, height and weight. 


indicate the influence of heredity and home environment. 
(a) Parents’ education, occupation and nationality. 
(b) Church affiliations. 


3. To indicate educational attainment and grade of mentality. 


(a) Preparatory or high school scholastic records and name 
of school. 

(b) Recommendation of preparatory or high school principal 
before entering college. 

(ce) College scholastic record including all honors and special 
recognitions. 

(d) Name of intelligence test and rating of the student (if 
tests are given). 

(e) Chronological record of personal conferences with the 
student including reasons therefore, recommendations 
made, and if possible, the effect. 


4. To indicate physical condition and capacity for leadership. 


(a) Record of physical examinations. Defects and doctors’ 
recommendations, both upon entering college and at 
the beginning of the senior year. 

(b) Record of participation in college activities. 

(c) Record of athletic activities. 

(d) R. O. T. C. or military record. 

(e¢) Membership in professional societies. 


5. To indicate previous experience and degree of dependence. 


(a) Positions held, name of employer, type of work, with 


dates. 
(b) Portion of college expenses earned. 
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6. To indicate effect of the above influences in the development of 
personal characteristics. Ratings by the dean, de- 
partment head, or individual members of the faculty 
on— 

(a) Personal appearance. 
(b) Culture. 

(c) Mentality. 

(d) Leadership. 

(e) Reliability. 

(f) Capacity for growth. 


7. To indicate the student’s aptitude for particular fields of en- 
deavor. 

(a) A statement from the student as to what he feels he 
would like to do and could be most successful in, giv- 
ing reasons wherever possible. 

(b) Statement of the dean or department head of his opin- 
ion as to what field of endeavor the student should 
enter, with reasons, 


B. ContTINUATION OF EDUCATION AFTER LEAVING COLLEGE 


Why Needed?—As the purpose of engineering education 
is to give a training in certain fundamental principles and 
methods and some acquaintance with their application to prob- 
lems of practice, the student naturally has very little oppor- 
tunity in the undergraduate program to deal with actual en- 
gineering problems and acquires little or no real conception 
either of engineering as a whole or of any of its divisions. 
The first two years after graduation may be likened to the 
period of internship of the young physician. Young engi- 
neers, however, do not spend their probationary period under 
conditions of uniformly close supervision, but rather under 
the widest diversity of conditions. That this should be the 
case seems entirely reasonable and accords with the tremen- 
dous breadth of the engineering field, the great multiplicity of 
its technical divisions, and the range of functional activities 
of engineers. 

Recognizing that a college course does not complete an en- 
gineering education, industrial concerns which employ large 
numbers of recent graduates have instituted systematic post- 
scholastic training programs with the purpose of initiation to 
engineering work and of orientation to the industry itself. 
A considerable number of graduates enroll in these courses as 
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post-graduate students for the purpose of further training; 
some without intending to remain permanently in the employ- 
ing organization. 

It is hardly thinkable that the colleges would desire to 
supersede these efforts, essentially recognized as an industrial 
responsibility in that the industry’s efforts are largely directed 
toward the training of employees for its particular work. It 
must be remembered, however, that such courses are prac- 
ticable only as activities of the larger organizations. Futher- 
more, they cannot provide for more than a minority of grad- 
uates and they cannot provide equally for the graduates of 
all courses. 

That the graduates themselves realize that their college 
courses are not designed to provide a complete engineering 
education is apparent from the data presented herein. Re- 
ferring to the tables, it will be found that only a small frac- 
tion of the graduates replying stated that they had not more 
or less systematically pursued some course of study. It is 
also to be noted that about one-fourth of the graduates replied 
that such study had been advised or supervised by employers 
and that three-fourths of the positions occupied were such as 
to require a continuation of education begun in college. It 
may also be pertinent to mention the considerable enrollment 
of engineering graduates in correspondence courses, particu- 
larly those of a general business character. 

Responsibilities of the Colleges.—All of the foregoing is 
mentioned to substantiate the belief that the time is ripe for 
the colleges to consider ways and means of assisting graduates 
in educational work after leaving college. It is worthy of 
note that in the year 1925-26 upwards of 1,100 students were 
pursuing graduate courses in engineering, this number repre- 
senting about one-eighth of the number receiving first degrees 
in the previous year. It is gratifying that this number is so 
large and it is probable that provision for such work should 
be even more extensive, provided always that it is kept on a 
high plane and that enthusiasm does not lead to the estab- 
lishment of graduate courses without adequate teaching per- 
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sonnel and facilities. The mere provision of graduate courses, 
however, does not entirely meet the situation. As previously 
stated, it is both necessary and desirable that a majority of 
graduates should begin productive work in actual practice 
immediately upon completion of their undergraduate courses. 

Methods of Meeting the Need.—There appears to be a 
distinct, though undeveloped field of opportunity for the col- 
leges to assist these young men in extending their education. 
As possible means to these ends, the following suggestions are 
offered : 


1. The colleges may make well-outlined reading courses avail- 
able to such graduates as apply for them. 

2. Certain institutions, if properly manned and organized, 
may offer correspondence courses. Subjects such as 
contracts and specifications; industrial organization 
and planning; commercial methods, organizations and 
law; cost accounting; and financial methods lend them- 
selves to instruction by this means. 

3. In certain cases extension courses such as those given by 
the University of Wisconsin for graduate students in 
Milwaukee may be set up in industrial centers in which 
graduates in particular fields can confer with repre- 
sentatives of the institutions at regular intervals. 
Post-scholastic courses of the following types may be 
offered : 

(a) Advanced work of the kind given in post-graduate 
residence courses in mathematics, physics 
and engineering subjects. 

(b) Courses dealing with recent developments, designed 
to enable graduates to keep abreast of scien- 
tifie progress. 

(c) Seminars for the discussion in the light of funda- 

mental theory of 

(1) Allied research problems, 

(2) Design problems, 

(3) Operating problems. 
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4. The engineering colleges may individually undertake to 
furnish advisory services to alumni and other engineers 
in the vicinity of the colleges to assist in such matters 
as: 

(a) Recommended reading courses. 

(6) Supplying of information as to educational facilities 
available in the community in which the 
graduate is located. 

(c) Advice and suggestions relative to engineering prob- 
lems of the kind rendered to students in 
residence who are engaged in thesis pro- 
jects. 

It is recognized that there are limitations imposed by the 
budget and that different institutions will find different meth- 
ods possible or serviceable. The present purpose, however, 
is to call attention to the opportunity and need for work 
among the graduates and to affirm the belief that no other un- 
developed activity of the engineering colleges offers larger 
possibilities for increased service. 
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PART III. TABULAR SUMMARY OF DATA 


(Based on 3,933 graduates of 43 institutions in the classes of 1922, 
1923, and 1924; 2,336 graduates of 34 institutions in the classes of 
1919, 1914, and earlier, at five year intervals; and 721 non-graduate 
former students of 14 institutions and of the classes of 1924, 1919, 1914, 
1909, and 1904.) 


1. Fretps or Work or OLpER GRADUATES. 











Classes of 
1904, | 1804, | 1884, |" °* 
1919. | 1914. | j909. | 1899. | 1889. 
ES Sic.wcng-4oe yao No.| 158 | 276 | 363 164 24 | 985 
% | 36.8 | 46.9 | 48.6 | 40.7 | 28.8 | 41.8 
| RPE ee No. 80 86 136 68 17 | 387 


% | 182 | 14.8 | 163 | 168 | 168 | 16.38 


EEE Sv somneb oe ceweash No. 35 20 39 12 2 108 
% 7.9 3.3 4.7 3.0 2.0 4.6 


POUOUOTUEE 6 56-5 6:00 0s ower No.| 114 136 195 108 42 | 595 
% | 26.9 | 22.7 | 28.3 | 268 | 41.6 | 26.0 


Governmental—Others..... No. 54 83 102 51 16 | 306 
% | 12.2 | 18.8 | 12.2 | 12.7 | 16.8 | 12.9 
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2. RELATIONSHIP OF FreLps oF WorkK or RECENT GRADUATES TO 


CoLLeGE CouRSES. 





Present Fields of Work. 














Engineering. 
Courses Graduated From. ae Totals. 
Closely Unassoci- Be 9 
Same Associ- — 
: ated Field. 
Field. ated Field 
Field. : 
Chemical Engineering |No. 210 47 70 93 420 
%\ 60.0 11.2 16.6 22.2 
Civil Engineering No. 609 18 59 45 731 
%)\ 83.8 2.5 8.1 6.1 
Electrical Engineering |No. 672 44 85 91 892 
% 76.3 6.0 9.6 10.2 
Mechanical Engineering | No. 515 89 238 131 973 
% 62.9 9.1 24.6 138.6 
Mining Engineering No. 96 33 23 21 173 
%| 66.6 19.1 13.3 12.1 
No.| 2,102 231 475 381 3,189 
Totals %| 66.0 7.2 14.9 11.9 
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3. RELATIONSHIP OF FreLps oF WorK OF OLDER GRADUATES TO 
CoLieGe CourRsEs. 





Present Fields of Work. 




















Engineering. 
Courses Graduated From. aoe Totals. 
Closely Unas- on 
ae Associ- | sociated | Field. 
. Field Field. 
Chemical Engineering No. 69 16 33 22 140 
%\| 498 | 11.4 23.6 16.7 
Civil Engineering No. 494 39 90 126 749 
% 66.0 5.2 12.0 16.8 
Electrical Engineering No. 309 41 133 134 617 
% 60.0 6.7 21.6 21.7 
Mechanical Engineering No. 292 63 104 109 568 
% 61.4 11.1 18.3 19.2 
Mining Engineering No. 44 8 28 24 104 
% 42.3 7.7 26.9 23.1 
No.| 1,208 167 388 415 2,178 
Sete %\ 656.6 17 17.8 19.0 
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4. Types or Posrrions Hetp spy Recent GRADUATES AS OF 


January 1, 1925. 


(Secondary as well as primary aspects of positions are included.) 








Number. Per Cent. 

SIRS ks < nk 30's 05 nian 642 10.1 
I 150 ESAS Swine pian Oona ee 681 10.7 
REESE SSCA eae ag pea ea 662 10.4 
i oa whe, cass we d alone 577 8.9 
St se on gic argos Wp tilinw 519 8.2 
Operation and Maintenance....... 580 9.1 
Consulting Engineering........... 138 2.2 

— 59.6 
RS Cunt St ccna. cle Sia ow wales 482 pe 
SSE RG Sas ole Peep oe 238 3.8 

— 11.5 
I ETERS ee 605 9.5 
DS oth Dew tear Sieues/oneet ocacee: 428 6.7 

— 16.2 
RR eS eee a 338 5.3 
Sh Loe aoa Se aa mre 121 1.9 

a 7.2 
IS Eno cache avn panes abla’ 351 5.5 

a 5.5 








100.0 








PosrTrions oF OLDER GRADUATES. 


5. Trr=ms or 
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7. ANALYsIsS OF EARNINGS OF ENGINEERING GRADUATES AS OF 












































June 1, 1924. 
Annual Earnings in Dollars. 
sais. 
A- Be a i sce —_ aa 
§ 3) z Bs —_ — — — ™ 
— o oO re) ts) ost 
c He B 8 | Mint) row- | Low- | Me | nigh. | High- Maxi- | ‘Fre- 
PO] Zz ‘| est | est ‘| est | est um. | quent. 
10%. | 25%. 25%. | 10%. 
1924 o* | 1,191 300 | 1,200 | 1,200 | 1,476} 1,560) 1,860] 4,080} 1,200 
1923 1 1,218 420 | 1,404 | 1,560 | 1,800} 1,980} 2,280} 5,100) 1,800 
1922 2 1,023 360 | 1,560 | 1,800 | 2,100} 2,400} 2,640] 9,000) 1,800 
1919 5 309 | 1,500 | 2,100 | 2,400 | 2,860} 3,500) 4,200} 25,000} 3,000 
1914; 10 498 | 1,200 | 2,600 | 3,110 | 4,000] 5,100} 7,500} 50,000) 5,000 
1909} 15 430 | 1,700 | 2,700 | 3,600 | 5,000] 8,000) 12,000} 49,500} 6,000 
1904; 20 238 | 1,920 | 3,290 | 4,000 | 5,500] 10,000} 15,000} 90,000} 4,000 
1894; 30 116 | 1,980 | 3,000 | 4,500 | 7,500} 15,000} 30,000} 100,000} 6,000 
Total | 5,023 
* Beginning salary. 


8. MEANS THROUGH WHICH Recent GrapuATES OBTAINED 


First Posrrions. 


(Some graduates indicated more than one means.) 








Num- Per Total Per 
ber. Cent. Cent. 
Through the college or a member of the faculty . 959 24.7 
Through solicitation by employer............. 797 20.5 
Reet agstn 45.2 
Through connection formed or work done before 
IB sab 6niaid.6 60id.6d00b Je 6540S 60 we ob 4 608 15.7 
ain <9 15.7 
Through an advertisement................... 136 3.5 
Through an employment agency.............. 81 2.1 
sginsr OX; 5.6 
Through family connection.................- 386 9.9 
Through alumni of the college................ 266 6.8 
ot 16.7 
Through personal solicitation or other endeavor 
ING 654.64 $50 0sh-500cudsonueweee 556 14.3 
wee 14.3 
er NE Soden ctu ane aexss wees eck ae 97 2.5 2.5 
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9. Reasons GIvEN BY REecENT GRADUATES FOR CHOICE OF 


First Positions. 


(Some graduates gave more than one reason.) 






































Num- Per Total Per 
ber. Cent. Cent. 
Position was in definite field of college course. . 798 19.4 
Position was in general field of college course...} 1,234 30.1 
oe ead 49.5 
Position seemed to offer good opportunities....} 1,058 25.8 
a 25.8 
Position was in desired locality............... 358 8.7 
| aS eS 3 i ee ene hee Caer 149 3.6 
ae. 12.3 
Only position available...................... 399 9.7 9.7 
I Goh Ne vices cGéecw an aieesceinou 113 2.7 2.7 
4,109 100.0 
10. Numser or Posrrions Hetp Since GRADUATION. 
Classes of 
Totals. 
1922. | 1923. | 1924. 
MDD See Se ew BES oe oe ernni No.| 542 835 988 | 2,365 
%\| 48.0| 606\| 79.7 61.0 
Me MING os 6 soar 0G 608 0 oon ob aia bees No.| 403 365 252] 1,020 
%| $2.0| 26.6) 20.3) 26.8 
po ee rere No.| 315 179 494 
%\ 26.0) 138.0 12.7 
Total number reporting ................. 1,260 | 1,379 
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11. Reactions or Recent GRADUATES TO PRESENT POSITIONS, 
Prospects, Erc. 








Number. Per Cent. 
Satisfied with positions..................4. 2,643 76.9 
Dissatisfied with positions................. 794 23.1 
Satisfied with prospects................... 2,880 81.0 
Dissatisfied with prospects................. 676 19.0 
Like engineering work.................+++- 3,241 95.4 
Dislike engineering work.................. 155 4.6 
“Glad I studied engineering”.............. 3,564 97.7 
“Sorry I studied engineering”.............. 83 2.3 











12. Oprntons oF OLDER GRADUATES AS TO EFFECTIVENESS OF 
ENGINEERING CouURSES. 








Excel- Pass- Very 
lent. | G00d-| ‘able. | Poor: | Poor. 
Quality of technical and scientific 
preparation for life work........ No.| 606 763 | 360 40 20 
% | 33.9 42.7 | 20.1 2.2 1.1 
Relationship between college sub- 
jects and problems and proced- 
kg a Rae No.| 280 | 1016 | 406 101 15 
% | 16.4 66.9 | 22.3 6.6 0.8 


Standards of work done and grad- 


uates produced by engineering 
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13. Oprnions oF OLDER GRADUATES AS TO THE VALUE OF THEIR 
Co.LeGe EXPERIENCES. 








Vi -|,. 
P none Great. eg Little.| None. 

Knowledge of the fundamental 
principles of science............ No.| 616 884 515 46 3 
% | 29.9 | 42.8 | 26.0 2.2 0.1 

Discipline in methods of thinking 
and habits of work............. No.| 662 793 499 77 16 
% | 32.3 | 38.7 | 24.4 3.8 0.8 

General development derived from 
college life and atmosphere...... No.| 393 661 536 175 50 
% | 21.7 | 36.4 | 29.6 9.6 2.8 

Direct preparation for engineering 
| BS iy Oy Pat oe ee No.| 219 630 861 226 39 
% | 11.1 31.9 | 43.6 11.4 2.0 

Acquirement of the basis of a liberal 
ON sg PE Ev es 0.0 0 eke ees No.| 247 569 732 334 56 
% | 12.8 | 29.3 | 37.8 17.2 2.9 

Associations and friendships formed 
with fellow students............ No.| 294 530 664 366 85 
% | 16.2 | 27.8 | 34.2 | 18.9 4.4 

Inspiration and guidance derived 
from members of the faculty ....}| No.| 274 | 504 | 651 411 | 122 
% | 14.0 | 26.7 | 33.2 | 20.9 6.2 
Training in craftsmanship. ........ No.|_ 170 461 783 397 65 
% 9.1 24.6 | 41.7 | 21.1 3.6 
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14. Expressions OF OPINION OF OLDER GRADUATES AS TO THE EXTENT 
ENGINEERING CouRSES ARE LIKELY TO PropucE CERTAIN RESULTS. 





rea 
Moder- 
ate. 
Little. 





Develop habits of accuracy and thoroughness... .| No.| 1,335 | 330 25 
% | 79.0| 19.6 1.6 


SN GI so dicvcccccumiaveenacenectaeseé No.| 613] 801 173 
% | $8.6} 60.6 | 10.9 


Develop qualities of integrity and dependability..|No.| 677] 679 263 
% | 41.8| 41.9 | 16.8 


Develop powers of initiative and originality....... No.| 592] 715 312 
% 86.6) 44.1 19.3 


Develop qualities of leadership.................. No.| 310] 644 648 
% | 19.4| 40.2 | 40.4 

















15. Quatirres Soucut By ENGINEERS IN OTHER ENGINEERS WHOM 
Tuer Emp.oy. 


(A score of 1 would indicate that all graduates assigned a given quality 
first place, and a score of 5 would indicate that all graduates assigned a given 
quality fifth place. The average scores were obtained by adding the vari- 
ous rankings and dividing by the number of individuals who gave opinions.) 











Average Score, Relative Weight. 
or Order of Quality. 
Importance. Great.| Moderate. |Little. 
1.74 CROONER 6 on ik csidccicses No.| 806 195 18 
% | 79.1 19.1 1.8 
2.06 Leadership............. No.| 782 208 40 
% | 76.9 20.2 3.9 
3.27 Training in a particular 
course or specialty.....| No.| 259 513 228 
% | 26.9 61.8 22.8 
3.31 Physical qualities. ...... No.| 229 690 83 
% | 22.9 68.8 8.3 
4.02 Scholastic record. ....... No. 78 529 372 
% 8.0 §4.1 37.9 
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16. Opinions GIVEN BY REcENT GRADUATES AS TO IMPORTANT OMISSIONS 
FROM THEIR COLLEGE COURSES. 











Num- Total Per 
ber. Cent. 
Commercial and business subjects............ 595 
Economics, engineering economics............ 202 
IN in warn 5:6 wnele be eaeeSae.b wd <0e 59 
Industrial management, labor problems....... 32 
ear ca Bi tie din aioe 4a ee soes 49 
Accounting, cost keeping, estimating......... 42 
50.9 
I is Olen bin mince > W609 6 45r8oS 334 
a ds ode we renechieed ee dee a 150 
Business English, technical English.......... 22 
26.3 
I DS Siivein 3 6 ds. dawns s canons 4 133 
rs aed caesisig as koedannee weet Se 25 
8.2 
ND NN ono ic sb nrensecesioee eee 128 6.7 
a ETE SOE aan ery aye ep Pr a Bea 37 1.9 
NE ig Scien a ash & ace eee Si ae VaR 115 6.0 
1,923 100.0 














17. Sussecrs wHicH Recent GrapuaTes ConsIDER UNESSENTIAL. 











Number. Per Cent 

NN SEEDED ED PROTO AET 170 21.9 

RN SN OA ev 'cig in JWdis's 5 tebe ws ececseede 94 12.1 

Descriptive geometry...............+-.++ 55 To 

DO ne eee 21 2.7 
Miscellaneous—All other recommendations are 

so scattering as not to be significant....... 435 56.2 

775 100.0 











Many graduates in answering this question stated that they considered 
all subjects essential. Others left the answer blank, possibly indicating 
that they were unable to select any subject as unessential. 
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18. Opinions oF REcENT GRADUATES AS TO IMPROVEMENTS IN 
ENGINEERING COURSES. 








Num- Per Total Per 

ber. Cent Cent. 
Give Tenia COMIMINS: 0.0.00 cc ciccscccccssébas 134 15.4 
Give more or better engineering economics... . . 6 0.7 
Give more or better general economics. ....... 11 1.3 
Teach administrative and executive work...... 1 0.1 
eo Re ee re ee roe 1 0.1 

baa a 17.6 

Lengthen all engineering courses.............. 154 17.7 

Give more English, teach public speaking... .. 52 6.0 

Give more cultural work, or give it better. .... 138 15.9 
Give more practical training................. 99 11.4 
Use summer vacations for practical work...... 21 2.4 
Give orientation courses for seniors........... 11 1.3 
Give students early contact with industry... .. 14 1.6 
Tale inapuction tHipe. . . .s cc ccesscctewsseas 9 1.0 

— 17.7 

More or better teachers. ..............e00-5: 17 1.9 
More or better teaching of the sciences........ 43 5.0 
Raise standards of work.................+-+- 12 1.4 
Coordinate the various courses better......... 3 0.3 

Bees 6.7 

Less specialization, more electives............ 110 12.7 

ee asc Sale abe awn UN eee 33 3.8 








869 
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19. Srupy Done sy Recent GrapvuatTes SINcE GRADUATION. 








Per Cent 

Num- | of those 
ber. Can- 

vassed. 
Positions which require study...............ccccceceeees 2,909 74.0 
Positions which do not require study................... 887 22.5 
EEE SSIES DEE EEL ORL LISP OL  DPEEE 137 3.5 
Study along lines of college course....................... 2,222 56.6 
Study not along lines of college course................... 1,059 26.8 
NEE AD ED DE AT 652 16.6 
Study supervised by employers....................0005: 1,105 28.1 
Study not supervised by employers....................+. 2,255 57.3 
ES II, 5 E56 5 cle 0 0a cM ahbuee es dae eMLRR es 573 14.6 
Continued interest in and study of cultural subjects. ...... 1,693 43.1 
Interest in and study of cultural subjects not continued....| 1,346 34.2 
ESE rere ny ae ee 894 22.7 











Many of the 3,933 graduates canvassed, indicated more than one 


method of continuing their studies. 


20. STATEMENTS OF OLDER GRADUATES AS TO CONTINUATION OF 
TECHNICAL EpucaTion SIncE GRADUATION. 


(The number of graduates canvassed was 2,336. Many of them in- 
dicated more than one method of continuing their technical education.) 








Per 
Cent. of 
Num- | ‘Those 
ber. Can- 
vassed. 
Graduate work in a college or university................. 320 13.7 
Extension, correspondence, or similar courses............. 367 15.7 
Courses given, supervised or required by employers....... 180 7.7 
Systematic, self-regulated study...................000005 445 19.1 
Such unsystematic study as work has demanded.......... 1,464 62.8 
rae 146 6.3 
No study along technical lines. ..................220000- 242 10.4 
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21. Reasons Given By Non-GRADUATES FOR LEAVING COLLEGE. 








Number. Per Cent. 
NE IIIT 550.65 o's Sis Sees daecess 219 24.3 
SSCL TEE OP TPE ET 205 22.7 
Lack of interest in engineering.............. 89 9.9 
Voluntary change of course................. 90 10.0 
RC L's ob aeheke melas tee cutiacee.s 106 11.7 
NE hohe Lae aks dake ava s ane nares 72 8.0 
Change in status of family................. 58 6.4 
EE ED. 5.35 aon vo 4 erenwe caves ee ae ane 63 7.0 











22. Causes or Scuouastic DirricuLty 


or Non-GRADUATES. 








Num- Per — 
ber. Cent. Cent. 
Ne ON a iy te ss a 98 18.2 
Carelessness or neglect on part of student........ 115 21.4 
Lack of interest or aptitude for engineering. .... . 86 16.0 
Wr TR 55.6 
Poor arrangement of course................+++- 71 13.2 
Poor presentation of subjects.................- 54 10.0 
st 23.2 
RS REI SRR Mpeg mee erat hl’ ler. 39 7.2 
Time spent in commuting...................-. 15 2.8 
pein 10.0 
II Ss 6 avcrs bv ase bb eke eee eee ee see 23 4.3 
I ist ich oa aes 2s iaccle ys 4 he oo aude a amie aad 10 1.9 
Seer GOED GOUINEER. ..... 0s vcncesacteoomran 5 1.3 
er 7.5 
Gi dasa 2 aris at dice preiladg a ated aie ae 20 % 
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23. Supsects In wHicH Non-GrapvuaTes Hap Most Dirricourry. 





Number. Per Cent. 





Mathematics 204 
Chemistry 155 
Modern languages 120 
Descriptive geometry and drawing 


— et et et DD 


S| onwprssShNee 


Mechanics 

English 

Laboratory courses 
Engineering subjects 
Shop courses 
Others 
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24. Opinions or Non-GRADUATES AS TO PRINCIPAL DEFECTS IN 
ENGINEERING COURSES. 





Number. Per Cent. 





Too little attention to the problems of the 
individual student 218 

Failure to correlate study with practice 

Examinations given too much weight 

Poor teachin 

Too much “theory” 

Too much history, languages, etc 

Too little history, languages, etc 

Too much work required 

Too many courses given at the same time.... 

ben much shop, drafting, report writing, etc. . 
thers 


— ee DOD 


S| papornmmS5a0 
oO SOMIWWNWODOW-I0 > 
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ERRATA. 
Page 217, after fourth line of first paragraph insert the 
following line: 
tion to prepare conclusions and recommendations looking to 


The illustrations for Fig. 1 on page 219 and Fig. 2 on 
page 222 should be transposed, allowing legends to remain 
as they are. 











ENGINEERING TEACHING PERSONNEL * 


Purposes.—The purposes of this study were to obtain 
through statistical means as accurate a conception as possible 
' of certain aspects of the status of engineering teachers in the 
' United States and Canada and upon the basis of that informa- 
the improvement of teaching staffs. 

Sources of Information.—Data relating to engineering 
teachers were obtained through the cooperation of committees 
of the faculties, through individual teachers, and through the 
deans or other administrative officers of engineering colleges 
throughout the two countries. The numbers of institutions 
and of individuals supplying information are as follows: 
Economic status of engineering teachers—2,279 teachers in 

75 institutions, 80 per cent of those canvassed supplied in- 

formation. 

Policies pursued by the colleges in connection with recruit- 
ment and development of teaching staffs—116 institutions. 
Sources from which teachers are drawn and positions which 
teachers fill when they leave the colleges—71 institutions. 
| Degrees held by teachers of engineering students—143 insti- 
tutions and 8,598 teachers. 
| Teaching loads of engineering teachers—76 institutions and 

2,289 teachers. 

' The institutions included represent all types which offer en- 
gineering courses leading to degrees and all parts of the 
United States and Canada. 

Auspices.—The project was carried out under the sponsor- 
‘ship of the Committee on Teaching Personnel: 


Charles H. Warren, Chairman, Yale University, 
W. H. Kenerson, Secretary, Brown University, 
J. H. Cissel, University of Michigan, 
H. E. T. Haultain, University of Toronto, 
Charles 8. Howe, Case School of Applied Science, 
* Bulletin Number 4 of the Investigation of Engineering Education. 


Copyright, 1926, by the Society for the Promotion of Engineering Edu- 
| cation. Contents may be quoted with reference to the source. 
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M. S. Ketchum, University of Illinois, 
P. F. Walker, University of Kansas. 


The committee has presented three reports during the 
course of its studies. The first two dealt with the accumu- 
lated data and presented comments thereon. The other con- 
tained the committee’s conclusions and recommendations. 
These reports with such editorial changes as were needed for 
the purpose, together with the accompanying tables of data 
have been consolidated and constitute the material which fol- 
lows. It is divided into three parts. Part I, which presents 
the committee’s discussion of the data, corresponds with the 
first two reports. Part II presents the committee’s conclu- 
sions and recommendations. Part III comprises tabular sum- 
maries of data. 


PART I. DATA RELATING TO ENGINEERING 
TEACHING PERSONNEL 


(The tables of data referred to may be found on pages 249-261 ine.) 


A. RECRUITMENT AND LOSSES 


Sources from Which Engineering Teachers are Obtained. 
—Data relating to the recruitment of engineering teaching 
staffs are summarized in Table 1 and Fig. 1. They show that 
a majority (67.1 per cent) of all positions are filled through 
promotion from graduating classes and from the teaching 
ranks, so that the body of our staffs is built up from this 
source. There is a substantial interchange between schools, 
ranging from 11.4 per cent in the case of assistants to 37.5 
per cent for deans, the average being about one-fifth for all 
grades. There is also a notable proportion of teachers de- 
rived from engineering practice, ranging from about one-fifth 
for the professorial ranks to about one-third for instructors. 

The percentages of instructors and assistants secured from 
other institutions deserve comment. This number is due in 
part doubtless to a policy of securing men with varied training 
and experience, but it is also probably connected with a 
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tendency on the part of the young men themselves to gain 
experience, or to pursue further study at an institution other 
than the one from which they graduated. Whatever the 
cause, it isa healthy situation, pointing as it does to a 
considerable circulation of young men among the schools. 


TO 12000 AT IS YEARS TO 7500 AT 15 YEARS 
17500 2 * 10000 = 2 * 
®o000 * 30 * 000+ 30 * 


” 


§ 


EARNINGS IN DOLLARS 
: 
EARNINGS IN DOLLAR 


10 PER CENT 


COMPARISONS OF EARNINGS ‘OF 
ENGINEERING TEACHERS AND 
ENGINEERING GRADUATES 


ENGINEERING TEACHERS 
— ee oe ee rm ENGINEERING 





©o12345 67 8 8 Wt 12 3 15 16 17 1B 19 20 2! 22 23 2425 26 27 28 29 30 


Fig. 1. Sources from which engineering teachers are obtained and 
annual losses of teachers. 


The return of young men from industry is also probably 
on the whole a satisfactory state of affairs. Many of them 
probably desire to get a more thorough grasp on theory and 
plan to do graduate study along with their teaching. They 
should come back from industrial work with a broadened view- 
point and a clear idea as to what is important in education. 
We should not overlook the fact, however, that some of these 
young men come back because they find industrial work not 


| 
ql 
| 
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to their taste, or the pace faster than they can maintain. An 
uncertain proportion of them are probably of doubtful value. 

It is significant to note from Table 1 that the number of 
new men of the rank of instructor and lower who have been 
added to the staffs in a period of five years exceeds the num- 
ber of men holding such positions at present. Evidently there 
is a considerable shifting of teaching personnel in the lower 
ranks. 

Use of Men Regularly Employed in Industry as Auxiliary 
Teachers.—In connection with this matter it is learned that 
about one-fourth of the colleges use men from the industries 
as part-time teachers, and that an equal proportion (though 
not necessarily the same institutions) supply teachers from 
the staffs to assist in carrying on educational work for em- 
ployees. The general opinion is that both of these practices 
are valuable to a certain extent. It is noted by some institu- 
tions that care must be exercised in correlating the work of 
the man from the industry with that of the regular staff, and 
in keeping him from going over the head of his class. The 
outside man may often be inspiring and may present new 
points of view to the class, but the inference is that instruction 
of this sort is to be regarded as an auxiliary to, rather than as 
a substitute for, regular staff instruction. 

Losses of Teachers to Practice and Industry —Comment- 
ing on the losses during the five-year period covered by Table 
2 (1920 to 1924 inclusive) it appears that the annual turn- 
over for all grades of teachers and for all changes of positions 
is about ten per cent. The actual annual loss of teachers by 
the institutions is about seven per cent. In the grades of in- 
structor and assistant the percentage of losses is much larger 
than in the professorial grades, 11.5 per cent as compared with 
3.35 per cent. The total percentages of teachers who change 
their positions per year to go to other institutions or to leave 
teaching are as follows: to take another teaching position, 
3.37 per cent; to enter practice, 4.46 per cent; to enter busi- 
ness, 1.09 per cent; to enter other activities, 1.13 per cent, 
a total of 10.1 per cent, as above mentioned. The total loss 
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of teachers above the rank of instructor per year, is about 
three and one-third per cent of the total number of teachers 
of those ranks. 


B. Economic Status oF ENGINEERING TEACHERS 


Salaries and Supplementary Earnings.—The results of this 
study constitute a successful attempt to picture the financial 
status of a particular class of individuals. The data are 
summarized in Tables 3 to 5 inclusive. About 2,850 question- 
naire cards were distributed to members of the staffs of sev- 
enty-five representative institutions throughout the United 
States and Canada. Eighty per cent of those canvassed, or a 
total of 2,279 individuals submitted responses in a form which 
could be tabulated. It is believed that the figures given in 
the summary tables are quite reliable and furnish an entirely 
trustworthy cross-section of the present (1925) financial situa- 
tion of the teachers of engineering. It may be that a few very 
large supplementary incomes have not been reported, but since 
results are reported as medians it is not likely that these few 
cases would materially affect the results. In this connection 
it may be noted that a considerable number of incomes in ex- 
cess of $10,000 per year are included. The tables give figures 
for academic salaries and ‘‘supplementary’’ incomes. The 
latter include income from all sources except inheritances and 
gifts. 

The figures for maximum and minimum salaries call for 
little comment. It is possible that the exceptionally low 
salaries of some individuals of long periods of service may 
represent shop instructors, or possibly even teachers on part- 
time, though the cooperating institutions were requested not 
to circulate questionnaire cards to the latter. 

Supplementary Incomes.—Of the 2,279 individuals report- 
ing, 1,785 state that they have supplementary incomes, the 
percentages for the various ages ranging from 58.5 to 100, 
with an average for the entire group of 78.5 There is a 
gradual increase in this percentage, with minor fluctuations. 
The supplementary incomes show a gradual increase through- 
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out the period, the median figure for those reporting supple- 
mentary incomes advancing to $2,000 at its highest point. 
There is a noticeable but unexplained sudden increase in the 
supplementary incomes at the twentieth year after gradua- 
tion. Preceding this year the incomes from supplementary 
sources range from $600 to $880 per year. At the twentieth 
year there is a sudden increase to $1,200 per year. From this 
point on the supplementary incomes in four figures continue. 
The supplementary incomes rather rarely reach one-third of 
the median or most frequent salaries. 

Earnings of Teachers and Graduates Compared.—The 
data of this and other studies afford a basis of comparison 
with the earnings of engineering graduates in practice. 
Table 6 and Fig. 2 show the ratio of salaries of teachers of en- 
gineering to those of graduates. At the start the teachers sal- 
ary and total earned income exceed the earnings of graduates 
by a small amount. At the end of one year their total in- 
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Fig. 2. Comparisons of earnings of engineering teachers and engineer- 
ing graduates. 
Based upon information supplied by 5,023 graduates 
and 2,279 teachers. 
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comes are practically equal. After one year the teachers earn 
steadily less than graduates in practice, until at the thirtieth 
year after graduation the median total earnings of teachers 
are but 74 per cent of those of graduates in practice. When 
academic salaries—either median or most frequent—are made 
the basis of comparison, the status of the teacher as to earn- 
ings is, of course, still less favorable. The young teacher be- 
ginning his career must look forward in general to a smaller 
income than if he went into practice—assuming that his earn- 
ing capacity in industry is proportionately as great as it is in 
teaching. 

Salaries of Various Teaching Ranks.—Table 5 presents a 
summary of salaries arranged according to teaching rank. 
This table includes sixty-nine of the seventy-five institutions 
of Table 3. The institutions have been carefully chosen and 
probably give a reliable cross-section of salary levels through- 
out the United States and Canada. The small median and 
most frequent salaries of deans and professors are striking. 
If we compare these salaries with those arranged by years 
since graduation, using the most frequent salaries as an index, 
we may conclude that teachers normally reach the rank of 
assistant professor in about eight years, the rank of associate 
professor in about fifteen to twenty years, and that of pro- 
fessor in from twenty to twenty-five years. 


C. DEMANDS ON TEACHERS’ TIME 


Teaching Loads.—Tables 7 to 10 inclusive and Figs. 3 to 
6 inclusive give data regarding the teaching loads of members 
of engineering faculties. The unit employed is the college 
“*hour’’ of required presence in class room or laboratory. No 
effort has been made to reduce the several types of instruc- 
tional work to the basis of ‘‘credit hours’’ or similar units, 
for the reason that there is no accepted standard in use for the 
purpose. The only universally known and understood unit 
appears to be the college ‘‘hour’’, a period which is usually 
of 50 to 55 minutes’ duration. It is probably not entirely 
satisfactory to rate all varieties of instructional work equally, 
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but it would probably be even more unsatisfactory to attempt 
to use a method of evaluation which had not been accepted in 
a majority of the institutions. 

The general average teaching load carried by teachers of 
all ranks from which departures for the various grades are 
surprisingly small, is 17.6 hours per week. Excluding the 
deans the average load is 18.0 hours per week. It is interest- 
ing to note that if the average length of the class room hour 
be taken at 55 minutes, the teaching load for engineering 
teachers (excluding deans) is 990 minutes per week, which is 
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Fig. 3. Teaching loads of engineering teachers. 


very close to the average for high school teachers carrying a 
full schedule of 1,000 minutes per week. 
Demands on the Teacher’s Time.—Everyone familiar with 
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the situation knows that the number of hours of actual attend- 
ance in class room and laboratory is by no means an accurate 
indication of the demands upon the teacher’s time. To this 
must be added the time required for preparation for classes 
and for the planning of problems, projects and experiments; 
the time required for the maintenance and operation of la- 
boratories, and for correction of problems, reports and ex- 
aminations. There must also be added the time, often con- 
siderable, devoted to conferences and committee assignments. 
It is very difficult to estimate the time required for these sup- 
plementary duties but it is probably quite within the limits 
of accuracy to state that the teacher who carries on his work 
conscientiously and assists to a reasonable degree in the com- 
mittee activities of an engineering college devotes as much 
time to duties outside of the class room as he does to actual 
class room attendance. It must also be remembered that the 
hours of class room attendance during the week are not sched- 
uled as a single block but that they come at irregular intervals 
both in the morning and afternoon, breaking up the day un- 
profitably as far as really free time is concerned. 
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Proportional Loads of the Several Ranks.—The data bring 
out one fact very clearly, namely, that each rank carries a 
teaching load which is in almost exact proportion to the num- 
ber of teachers in that rank. (See Table 7 and Fig. 4.) The 
division of teaching staffs as to rank seems on the whole to 
be quite satisfactory. Deans and professors constitute 28.2 
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per cent of the total, associate and assistant professors 32.3 
per cent and instructors 33.5 per cent. The percentage of 
full-time men of the rank of ‘‘assistant’’ is small—4.2 per 
eent, probably not greater than the amount of work which 
should properly be delegated to these younger men. The 
small proportion of teachers of this rank should be borne in 
mind in studying the division of teaching loads. 
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Fie. 5. Percentage distribution of teaching loads of engineering 
teachers. 


Participation in Various Kinds of Instruction.—It is 
rather striking that while there is, as would be expected, 
a considerable increase in the load of laboratory, draft- 
ing room and shop work as the lower teaching grades are ap- 
proached, and that a relatively larger proportion of the time 
of teachers of junior rank is devoted to freshmen and sopho- 
mores, there is on the whole a rather general participation of 
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all ranks in all kinds of instructional work. (See Tables 8 
and 9, Figs. 3 and 5.) In this connection special attention 
may be called to the work of teachers of the rank of as- 
sistant. It will be noted that there are but ninety-five such 
teachers on full-time duty in the seventy-six institutions re- 
porting and that while they devote an average of 19.3 hours 
per week to definitely assigned duties, 15.9 hours of this total 
are devoted to laboratory, field, shop and research work, but 
0.9 hours per week to actual class room teaching and 2.5 hours 
per week to drafting and design courses. 

Instruction of Graduate Students.—The tables show that 
the time devoted to the instruction of graduate students is 
small throughout the country as a whole, and point to the 
fact that our engineering education is predominately under- 
graduate in character, in spite of the fact that about one-half 
of the institutions offer graduate courses in engineering. It 
is of course true that many of the larger and stronger insti- 
tutions give a considerable amount of graduate instruction. 


This must mean that many engineering schools are giving 
very little or none at all in order to bring the average down to 
the small figure shown in the tables. 
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Time Devoted to Research.—Turning to the figures show- 
ing the time devoted by teachers to research work, it should 
be noted that time devoted to research in connection with out- 
side consulting practice is not included. The results indi- 
cate that in our engineering schools as a whole the engineer- 
ing teacher is not active in research, 1.3 hours per week being 
the general average for all ranks (Table 8). The percentage 
of the teacher’s time devoted to research has less significance, 
than the actual time spent. If this be connected with the fact, 
also brought out by this investigation, that the amount of 
outside professional work is not large on the whole, it must 
be concluded that engineering teachers as a group are mainly 
occupied with their teaching duties. This is the inevitable 
outcome of the heavy load of class room duties which the 
teachers carry. 

Again as in the case of graduate study attention should be 
called to the well-known fact that in the larger and stronger 
schools a very considerable amount of time is devoted by many 
members of the teaching staff to research work, so that in 
order to produce the very low averages for time actually spent 
in research, there must be many institutions where very little 
time is spent in this way. 


D. Decrees HELD By -TEACHERS OF ENGINEERING STUDENTS 


Through the cooperation of the Committee of the Missouri 
School of Mines and Metallurgy, Table 11 which gives a sum- 
mary of the degrees held by teachers in the several divisions 
of engineering curricula is presented. Some interesting con- 
trasts are shown by this table. There appears to be a rather 
large proportion of teachers of engineering subjects, 14 per 
cent, who have received no degree. This is in part explained 
by the fact that many teachers of mechanic arts and probably 
drawing are recruited directly from practice. 

The proportion of teachers of engineering subjects who 
hold higher engineering degrees compares favorably with the 
proportion of those teaching chemistry, mathematics, etc., who 
hold the doctor’s degree. Those who hold higher engineering 
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degrees have usually spent a considerable amount of time in 
engineering practice in fulfilment of the requirements for 
such degrees. This is as it should be, for each of the two 
higher degrees represents the completion of an appropriate 
preparation for a distinct field of teaching. 

There is a decidedly larger proportion of those holding 
bachelor’s degrees among engineering teachers than among 
those in the other divisions. It would be better if there were 
a larger proportion of men who have extended their study 
period beyond undergraduate years. This would furnish us 
with teachers better grounded in theory and practice, pro- 
vided the graduate study were properly completed or sup- 
plemented by engineering practice as a part of the require- 
ment. There is little doubt but that the situation is rapidly 
improving. 


E. SvupPLEMENTARY PROFESSIONAL PRACTICE OF ENGINEERING 
TEACHERS 


Professional Practice during the Academic Year.—The 
data indicate that teachers are permitted to engage in prac- 
tice during term time in 96 per cent of the 116 institutions 
supplying information. Only five institutions among the 
state universities and state land grant colleges do not permit 
it. The practice is encouraged in 68.5 per cent, tolerated in 
27.0 per cent, and discouraged in only 2.7 per cent of those 
institutions which permit it. Two institutions (1.8 per cent) 
did not answer this question. So few institutions impose 
any restrictions on such work, except that it shall not 
interfere with the teacher’s regular duties, that this appears 
to be the prevailing practice. The matter is in general left 
to the good sense of the individual, although in the case of the 
younger men there is some supervision by those in authority, 
some fourteen institutions exercising some definite plan of 
oversight. The type of work which may be done does not 
seem to have come under close supervision. Fifteen out of 
the 111 institutions which permit outside work during term 
time definitely specify it must be such as to advance profes- 
sional standing. 

16 
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The fact that there are so few restrictions; that so many en- 
courage outside work by teachers during term time; that there 
are definite arrangements in many institutions for the pur- 
pose of assisting the younger teachers to obtain such work; 
and that in general the individual members of the staffs are 
trusted to use their own discretion as to how much and what 
sort of work they shall do, seems to indicate that the practice 
is looked upon as a healthy one, and that it has not been 
abused. The evidence furnished by the data on supplement- 
ary incomes of teachers points in the same direction. The in- 
comes from this source are moderate on the average and unless 
the rate of pay is absurdly small, the total bulk of outside 
work can hardly be regarded as sufficient to present any really 
serious problem—this remark applying, of course, to the sit- 
uation as a whole. 

Professional Practice in Industrial and Non-Industrial 
Centers.—It may be further remarked that the proportion of 
teachers located in colleges in or near large industrial centers 
who engage in outside professional work is not materially 
greater than that of the teachers in more remote institutions. 
The volume of work done, as judged from amounts earned, 
however, appears to be considerably greater. The following 

- tabulation gives a rough indication of this situation. The 
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figures for income were obtained by averaging medians for 
ten-year periods. 

Use of Laboratories for Outside Work.—This subject is re- 
lated closely to the previous one. Only three of the institu- 
tions which permit outside practice by members of the teach- 
ing staff do not permit the use of college laboratories in con- 
nection with such work. In 44 per cent of the institutions 
which do permit the laboratories to be used, materials and 
certain other costs are paid for by those who use the lab- 
oratories. In 40 per cent of the institutions a fee is charged 
in addition for the use of the laboratory. There are also cer- 
tain other special regulations. It is to be noted that in only 
one institution, as far as known, is any definite attempt made 
in connection with use of laboratories to fix a charge for over- 
head computed as a certain percentage of labor costs. Why 
should the institution not be reimbursed for overhead as well 
as for materials and labor? The former is usually unknown 
but probably cannot be less than 50 per cent of labor cost. 
Probably the volume of work has not been great enough to be 
@ serious item and has simply been allowed to go into the gen- 
eral expense account of the institution. 

Use of Name of Institution in Connection with Outside 
Work.—Approximately four-fifths of the colleges look upon 
the individual doing the work as solely responsible for results, 
and institutional responsibility is disclaimed or expressly 
denied. Ten per cent state that the professor may state his 
identity with the institution, though this probably does not 
imply any responsibility of the institution for results. In- 
stitutions having experiment stations send out official reports 
confined to data but give no opinion or guarantee as to their 
value. 


F. OPpporTUNITIES FOR DEVELOPMENT 


Sabbatical Leave.—Sixty-five per cent of the institutions 
have no policies as to sabbatical leaves for teachers of engi- 
neering. Thirty-two per cent of the institutions have policies 
of varying types. The frequency of permitted leaves varies 
from one-half year in three to one year in eight; the term 
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sabbatical evidently not being confined to its strictly deriva- 
tive sense. Salary during leave is usually adjusted on the 
basis of half year with full pay or full year with half pay. 

It is rather significant to note that in the past five years 
only seventy-seven leaves of absence of all kinds have been 
taken by teachers of engineering in 116 institutions having a 
total faculty of perhaps three thousand members. The rate 
is about fifteen individual leaves per year or about 0.5 per 
cent of the total number of teachers. It would be interesting 
to know how these figures compare with those for college 
teachers in other lines. It seems possible that teachers of en- 
gineering avail themselves of sabbatical leave to a lesser ex- 
tent than other teachers. If there were more demand for 
such leaves it is probable that the practice would be more 
general, and it is probably a fact that engineering teachers 
supply the want of leaves of absence through the practical 
engineering work which they carry on during the college year 
and in vacations. 

Assistance to Younger Teachers in Broadening Their Ex- 
perience.—Of the 116 institutions reporting, 79 per cent give 
such assistance while 18 per cent do not. Apparently there is 
a strong tendency to assist younger teachers to secure vacation 
employment. One institution, the New Mexico College of 
Agriculture and Mechanic Arts, not only makes an effort to 
place its staff in vacation work, but actually provides financial 
assistance to members of its faculty for pursuit of courses of 
study, ete. A few others make similar arrangements through 
grants from endowment funds. This is excellent for the 
younger men. 

Instruction in the Art of Teaching.—Data were gathered 
on this subject because there is constant criticism from certain 
sources that the art of teaching is neglected in engineering 
colleges and that men are hired to teach rather because of 
their knowledge of the subject than their ability to impart it . 
to others. The returns indicate that 85 per cent of the schools 
give no systematic instruction in the art; 5 per cent answer in 
the affirmative for all departments; 5 per cent state that such 
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instruction is given in some departments; and about 5 per cent 
did not reply to the question. In connection with this matter 
it is to be noted that in 21 per cent of the institutions it is 
customary for the older teachers to visit the classrooms of 
younger teachers, and that in 33 per cent it is customary 
for the younger teachers to observe the methods of older 
teachers. About three-fourths of the faculties seem to feel 
that such instruction is or could be made of substantial value; 
about one-fifth feel otherwise. There seems to be a rather 
mild feeling that some sort of instruction might be made of 
value, but there is much doubt as to whether or not anything 
worth while can be done, or, if it could be done, who should do 
it and how. 


PART II. CONCLUSIONS AND RECOMMENDATIONS 
OF THE COMMITTEE 

The General Situation.—Beyond the basis of fact now in 
our possession there is still, as we all recognize, much that is 
more or less intangible and impossible to set down in cold 
figures which, nevertheless, must be taken into account in the 
solution of our educational problems. The basis of fact se- 
cured will, however, assist us materially in analyzing and 
evaluating these less tangible features of our educational en- 
vironment. 

The general situation as regards teaching personnel, in so 
far as it is disclosed by the data collected, is on the whole an 
encouraging one. The teachers of engineering subjects are 
certainly doing their work energetically and conscientiously ; 
they are obviously thoroughly alive to the fact that they have 
important problems before them and are earnestly and ac- 
tively seeking their solution. This in itself is an evidence of 
vitality which indicates that the time is ripe for an advance 
to a higher level of achievement. 


A. SELECTION oF TEACHERS 


Encouraging Aspects.—As pointed out previously, the gen- 
eral situation in this connection is quite satisfactory insofar 
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as can be judged by the statistical evidence presented. There 
appears to be a normal and desirable fluidity in the loss and 
gain of teachers, particularly in the lower grades. The total 
turnover in all ranks is about ten per cent, which is not un- 
duly large. With an average interchange of teachers of about 
one-fifth between schools, and with from one-fifth in the pro- 
fessorial ranks to one-third in the ranks of instructor derived 
from engineering practice, it appears that the engineering 
schools are providing very satisfactorily for a desirable inter- 
change or circulation of teachers, particularly the younger 
men, between schools and for a constant addition to the teach- 
ing ranks of men who are bringing into teaching the view- 
point of the engineer in practice. This situation seems to af- 
ford a guarantee against the danger of too much standardiza- 
tion or the development of a too strictly academic atmosphere. 

The losses to practice, industry, and business are relatively 
small particularly in the higher ranks and there is nothing in 
the data to support the often heard complaint that industry 
to a dangerous extent is draining the schools of their best 
men. It must be remembered, however, that the data cannot 
show to what extent those whom we do lose are the sort with 
which we can least afford to part. 

Is the Quality Satisfactory?—Are we drawing our younger 
teachers from among the highest level of those graduating 
year after year from our engineering schools as measured not 
alone by their scholastic records but by their character and 
all round promise? Many of those in administrative posi- 
tions feel that in general we are not doing so but that industry 
and practice are getting and holding these men, and that it is 
in just this way that industry is taking away the best talent 
from the teaching profession. To avoid a danger of this sort 
and to obtain the best possible material it will be necessary to 
render teaching positions so attractive that they will be 
eagerly competed for. If we can by any means whatsoever 
render the professorial position generally recognized as one 
of real prestige, to be gained and held only through severe 
competition and hard work, our problem is solved. Larger 
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and adequate salaries, larger opportunities to take part in en- 
gineering practice or research work, or both, a more careful 
scrutiny of candidates on the basis of all-round qualifications, 
will doubtless be the principal means toward the end desired. 

Teachers of Related Non-Engineering Subjects.—Thus 
far our investigations and comments about teaching per- 
sonnel have been confined to teachers of engineering sub- 
jects or at least to teachers who report to the dean or faculty 
of engineering. In many universities instruction in mathe- 
matics and physics is not under the jurisdiction of the en- 
gineering division or school, but under a university depart- 
ment over which the engineering faculty has little or no direct 
control, and indeed has often very little influence either as to 
the engaging of teachers or as to the subject matter of the 
instruction. It is perfectly well known that there is too often 
a lack of proper coordination between one or both of these 
subjects and the engineering work. There are often sharp 
differences of opinion and lack of understanding between the 
teachers of these subjects and those who teach the technical 
courses which are themselves so largely compounded of what 
is essentially physics and mathematics. This is not the place 
to enlarge upon this matter, but it is a vitally important prob- 
lem; indeed it seems to be one of the most important prob- 
lems before the engineering schools today. 


B. TxacHine Loaps 


Present Loads Often Excessive.—The teaching load for all 
ranks is uniformly heavy as compared with that borne in 
general by academic teachers. The average number of teach- 
ing hours (actual contact hours of fifty-five minutes each) is 
very close to eighteen and there is no great departure from 
this average for any rank (excluding deans). The general 
opinion seems to be that eighteen hours of actual teaching is 
too heavy a load since it certainly entails at least an equal 
amount of auxiliary work, preparation, marking of papers, 
ete., and that therefore the total amount of time and effort 
expended on the teaching duties alone leaves too small a mar- 
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gin of time for developing professional contacts, research, 
study, recreation, exercise, and in short general self-develop- 
ment. The small amount of outside professional work and 
the very meager number of hours which on the average are 
devoted to research work support this contention. Fifteen 
hours per week seems to be a more desirable general maximum 
teaching load. Fifteen hours per week for the assistants and 
young instructors would be considered by some as too light 
a load. The thought has indeed been expressed that with 
only fifteen hours of work the assistant or instructor would 
not have enough work to occupy his time, and would perhaps 
fall into lazy habits. This result would very likely occur if 
the young instructor or assistant had no further requirements 
outside of his required teaching duties. It would seem, how- 
ever, to be a better practice to require not more than fifteen 
actual contact hours and then insist that the younger men 
devote a substantial amount of time to advanced study, re- 
search, or practical investigations. It is during this period 
that scholarly habits of study and research are most easily 
acquired and if not acquired then, there is grave danger that 
they never will be. The young instructor is in danger of de- 
veloping into a mere routine teacher. 

Taking all the available facts into consideration it must be 
concluded that in the engineering schools of the United States 
and Canada taken as a whole, by far the greater part of the 
time and energy of the teachers is devoted to the work of 
undergraduate teaching. The time seems to be ripe for less- 
ening the burden on the individual teacher of the formal un- 
dergraduate teaching and for an increase in the time devoted 
to more advanced instruction, to engineering practice, re- 
search, and to whatever tends to enrich and develop the 
teacher as an engineer and a man. 

Balance of Loads Among Teaching Ranks.—It is clear that 
teachers of all ranks bear their proportional and full share 
of the teaching load, and that there is a much more satisfac- 
tory contact between teachers of all ranks and students of all 
grades than most of us supposed would be found to be the 
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ease. Conditions have probably made it inevitable that a 
larger proportion of the teaching of the more elementary sub- 
jects of the earlier years has fallen on the younger and less 
experienced though not necessarily less effective teachers. As 
previously remarked we should guard against any increase in 
the proportion of the latter class entrusted with the important 
task of teaching the elementary subjects to the younger stu- 
dents. 

Textbook Writing.—In discussing the activities of our 
teachers the matter of textbook writing has not been touched 
upon heretofore. The ever-increasing number of textbooks 
published annually on engineering subjects is sufficient evi- 
dence that a great deal of time is used up in this way. One 
can scarcely avoid thinking of this when contemplating the 
data on time devoted to research and engineering practice. 
The value of this work when done by teachers of ripe expe- 
rience and recognized attainments in their chosen field can- 
not be questioned. Neither can it be doubted that the younger 
and less experienced teacher may, through the writing of 
texts extend and consolidate his knowledge of his subject and 
improve himself in the exposition of it. We may however 
fairly question whether the time thus spent might not if spent 
in productive investigations, research, or in professional work 
result in a more real and enduring benefit to engineering 
science and to the teacher himself. It is to be feared that 
textbook writing is often undertaken by those who find it 
easier to work over pre-existing material than to produce new 
material through research, We know many young profes- 
sors undertake it frankly in the hope of adding to a some- 
what meager income and gaining recognition which will lead 
to a promotion. 


C. COMPENSATION AND TENURE 


Primary Importance of Compensation.—Turning now to 
the question of what can be done to secure and keep in the 
teaching ranks men possessed of the characteristics and abil- 
ity deemed essential to the further program of engineering 
education, we come at once to the question of financial re- 
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muneration. All will probably agree that this plays a most 
important part in securing and maintaining satisfactory 
teaching personnel. Whatever may be said regarding the 
other compensations which reward the teacher’s career, 
in the last analysis the financial return will be found to be the 
most important single consideration. The proposition is dif- 
ficult to state without offense to some of our cherished ideals 
and without laying ourselves open to the charge of a materi- 
alistic bias. 

Whatever the reasons may be that lead a young man to 
enter the teaching profession, one thing is certain: He will not 
stay in it, if he is a normal young man with ability and cour- 
age unless he can be reasonably certain of making a satisfac- 
tory living as judged by the commonly accepted standards of 
the social order in which he finds himself. Moreover every 
graduating student knows about the small salaries paid to 
teachers and this knowledge added to certain unfavorable 
impressions which he may have secured first-hand during his 
career as a student leads him very often to avoid teaching. 

The data show clearly (Fig. 2, page 222) that engineer- 
ing teachers’ salaries even when supplemented by outside 
earnings are decidedly less than are the incomes of the most 
nearly comparable class, engineering graduates in practice. 
Teachers in some specially favored institutions are better off 
than this, but even here, except for a very few specially fa- 
vored individuals, the total income does not exceed the median 
income of the practicing engineer, and does not approach very 
closely even the lower limit of the income of the maximum 
twenty-five per cent of engineers in practice. To the young 
graduate looking forward to a career, the engineering teach- 
er’s prospects look at best like a decidedly second rate chance 
so far as income is concerned. 

How the Present Scale Limits Recruitment.—If salaries 
and total earned incomes of engineering teachers remain on 
the present basis it will doubtless be true in the future as it 
has been in the past that the teaching profession will con- 
tinue to attract able men who are willing to face the smaller 
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financial returns because of the opportunities for study and 
research, and for the relative freedom and permanency to be 
found in academic positions. Men in practice who have per- 
haps laid by a competence and have a taste for scholarly pur- 
suits and an interest in education, and who perhaps have had 
all the experience in practical affairs they want, will from 
time to time join the ranks of the teachers. Possibly a per- 
manent and not too strenuous berth with pleasant social ac- 
companiments appeals to them. We shall, however, still 
continue to get too large a proportion of men who do not 
represent the highest type of our graduates, and who seem to 
gravitate toward teaching from negative rather than positive 
reasons. All administrative officers know how adhesive this 
type is. We should not lay too great weight on the fact as 
shown by the data that industry does not appear to be drawing 
away any considerable proportion of our teachers. Perhaps 
they take all they believe are of any particular value to them, 
and some of these may be the very men we need most to keep. 

If we are to raise the general standard of our teaching per- 
sonnel above the present level (and this appears to be the es- 
sential and most obvious means of improving engineering edu- 
cation), we must as remarked above, offer salaries which are 
at least the equivalent of the financial return which the en- 
gineering graduate may reasonably expect to receive in prac- 
tice. To such a salary the ambitious, energetic, and capable 
teacher may add a fairly substantial amount by outside prac- 
tice, but he will even then find himself, so far as income is 
concerned, in the ranks of the lower part of the upper twenty- 
five per cent of engineers. We cannot expect a young man of 
spirit and ability to enter or remain in the teaching ranks if 
he must oceupy an inferior position as judged by the stand- 
ards of the social order in which he lives in respect to the 
ordinary relations of life. We must raise our salary scale if 
we are to have our teaching positions desired and competed 
for by the kind of men we must have. 

Proposed Salary Scale.—In proposing an increased salary 
seale it is clear that it is impossible to devise one which will 
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be suitable for all schools, and also that to propose such an 
increase is very easy but to get it is quite a different matter. 
The scale proposed below should be regarded as a goal toward 
which we may at least work. It is a scale which will have to 
be met before long by those schools which aim to provide the 
highest grade of engineering training such as is being de- 
manded by the public we are striving to serve. Certainly a 
large portion of the advance will have to be met by larger 
endowments or grants. Perhaps by means of a more rigor- 
ous selection of students worthy of advanced training, the 
numbers to be taught, and consequently the number of rela- 
tively higher paid teachers could be reduced. 

The scale herewith proposed is based approximately on the 
values disclosed by the curve for median incomes and by fig- 
ures for the incomes of the maximum 25 per cent of graduates 
in engineering practice. (See Fig. 7.) It is shown in Figure 
7 by the step-formed curve. This, as can be seen, is situated 
rather uniformly above the curve of median incomes for en- 
gineers in practice and approaches, or even touches, the lower 
boundary curve for the maximum 25 per cent of engineers in 
practice. 


Approximate Normal Number of 
Years After Receiving First 


Position. Salary. Degree. 

Ce a ertr eerie $ 1,500 1 
1,800 2 
2,100 3| Yearly 
2,500 4f Advance 
3,000 5 
3,500 6 

Assistant Professor .... 4,000 8 
4,500 10; Appointments and Advance- 
5,000 12} ments at two year intervals 
5,500 14 

Associate Professor .... 6,000 17) Appointments and Advance- 
6,500 20f{ ments at three year intervals 

PROROMOE o000csccccees 7,500 21 et seq. 


Increase to maximum 
“SCORE yee ar reba 12,000 
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This salary scale starts at $1,500, for the reason that this 
figure represents about as much as an inexperienced man just 
out of college ought to expect. This is in fact about the salary 
that a graduate would receive if he took a position with an 
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Fie. 7. Proposed salary scale for engineering teachers. 


engineering concern or with some industrial company. An 
exceptionally good man or one having a year of practical ex- 
perience might be started at $1,800. Perhaps the latter figure 
may also be taken to be a fair beginning salary for an engi- 
neering teacher who has taken postgraduate work. Excep- 
tional cases will naturally occur and will have to be treated 
as circumstances dictate. On the whole it is felt that the 
engineering colleges should adhere rather closely to the gen- 
eral rate of remuneration for beginners that obtains in outside 
engineering practice. The data indicate that a somewhat 
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higher rate of pay for first appointments prevails in a consid- 
erable number of institutions at the present time. Two thou- 
sand dollars is not uncommon and apparently even more is 
sometimes paid. These higher initial salaries are doubtless 
offered in an attempt to secure a better grade of man and are 
intended to overcome the competition with industries and 
those institutions where a higher scale of salaries prevails in 
the upper ranks. The wisdom of over-bidding the general 
market is very doubtful. A far sounder policy is to adhere 
rather closely to the initial salaries paid in outside engineering 
practice. It is not the initial salary that will secure and hold 
the type of man we want but rather the prestige and general 
desirability of the highest positions. 

Proposed Normal Schedule of Promotion.—Provision is 
made for a steady and rapid yearly increase up to $3,500. 
The data indicate that promotion to the first professorial 
grade comes, if at all, usually within the first eight years. 
This seems a reasonable apprenticeship, but if for any reason 
it appeared desirable to shorten or lengthen this period 
the salary appropriate to the position should be paid. Dur- 
ing the assistant professorial period a substantial salary be- 
ginning at $4,000 with $500 increases at two year intervals is 
proposed. It is during this time of life that the teacher gener- 
ally feels most keenly the pinch of insufficient means. During 
this time he should be in a position to make social and pro- 
fessional contacts and have time for research work and for 
some recreation and exercise. To cramp him here is to prej- 
udice his future prospects of growth. The same applies to 
the associate grade. 

It is assumed that men will not be passed into the associate 
grade unless they have pretty fully demonstrated their ability 
and are in line for a professorship. On the other hand it 
might be a grade appropriate for the occasional man whose 
value as a teacher, or as a teacher and officer, is well recognized 
but whose all-round attainments are not such as to single him 
out for the highest rank. If the position is well paid it will 
be rated as a dignified and worthy office, a step below the 
highest rank attainable. 
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For the full professor a minimum salary approximating the 
present day maximum of our engineering colleges is proposed. 
Provision is made for advance on the basis of length of service, 
or achievements, or both. The maximum of $12,000 should 
be paid only for unusual achievement, and in recognition of 
the highest merit. We believe that this is as it should be, 
for in the professorial grade we ought to be dealing only with 
the man whose talents would win him a handsome reward in 
any calling. As remarked above it is the attractive character 
of the higher positions which in the long run will attract and 
hold men of the highest character and ability. 

Tenure.—The question of permanent tenure has been made 
the subject of study by the American Association of Univer- 
sity Professors; this investigation has not heretofore touched 
upon it. Permanent tenure is generally looked upon at 
present as an accepted prerogative of the teacher which pro- 
fane hands must not touch. If however, any such salaries as 
herein proposed for the full professorial rank were actually 
put in operation there would be some of those concerned with 
the administrative side of education who would at once raise 
the question as to whether the permanency feature of the full 
professor’s position might not be omitted with substantial 
benefit to education. If the remuneration is adequate why 
should a professor be guaranteed a permanent position irre- 
spective of the manner in which he continues to do his work 
any more than a man in any other position of responsibility ? 


D. PERSONAL AND PROFESSIONAL DEVELOPMENT 


The Importance of Practice.—The nature of the teacher’s 
work tends in some measure toward monotony. The constant 
reiteration of facts and principles to immature students, less 
wise and experienced than the teacher himself, tends toward 
pedantry and often develops a false sense of infallibility. 
Some of these qualities of character and personality which 
are called into play and developed by work in the practical 
world outside, lie dormant or tend to atrophy under the con- 
ditions that surround the teacher. He is not unlikely to 
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withdraw himself from the interests and contacts of a world 
which he is nevertheless preparing his students to enter. To 
offset these dangers, it is important that the engineering 
teacher should have every opportunity to secure a sufficient 
contact with the problems which his brother engineer in prac- 
tice is working on and with the conditions under which these 
problems must be solved. He should know from adequate and 
actual experience what things are done in practice, and how 
they are done. This will serve to furnish him with a proper 
perspective not only for his teaching but for the exacting 
work of research and investigation of a theoretical nature 
which, we take it, is one of the special functions of the en- 
gineering teacher. These contacts also increase his self-re- 
spect, the respect in which he is held by his students, and give 
him a standing in the community which cannot fail to react 
favorably on his career. 

This investigation has shown that engineering schools fully 
recognize the importance of this. In over two-thirds of them 
some form of professional practice is encouraged during the 
academic year and in the remaining third, with a very few 
exceptions, such practice is at least permitted. 

The importance of professional practice during the vacation 
is also generally recognized and encouraged. Indeed a 
teacher of engineering subjects who does not utilize some part 
of his vacation for active professional work of one sort or an- 
other is likely to be looked upon with disapproval. 

There appears to be no reason to suppose that this profes- 
sional work, whatever its nature, is regarded as in any way 
interfering with teaching duties. Where such interference 
appears it can be effectually controlled. There are of course 
great variations in the amount done by different individuals, 
even in a single institution, but judging by the amounts 
earned it does not appear that on the average there is as much 
of this work done as is commonly supposed. 

Positive Encouragement Justified—It seems to be clear 
that it would be advantageous if all engineering schools not 
only encouraged their teachers to do a reasonable amount of 
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outside professional work, but actually insisted on it and 
made a systematic and organized effort to promote it. Such 
action with reference to the younger teachers before they have 
become permanently settled in teaching positions would be 
most beneficial. Particular emphasis may be laid on the im- 
portance of such opportunities during vacations, for then is 
the most favorable time for a satisfactory and mutually ad- 
vantageous cooperation with industry. The benefit is not 
confined to the teacher; the industry will profit by the serv- 
ices of men thoroughly masters of theory; the schools will 
render a correspondingly greater service to the community ; 
the students will discover very quickly that their teachers are 
not merely teachers but doers, and will respect them accord- 
ingly. 

It is perhaps needless to qualify these statements by re- 
marking that the character of the work should be such as to 
provide an experience which will react favorably on the 
academic work. Mere ‘‘pot-boiling’’ jobs should be avoided. 

Sabbatical Leave.—Only a third of the engineering col- 
leges have any definite provisions for sabbatical or other 
regular leave, and only an insignificant number of engineer- 
ing teachers avail themselves of the privilege where it exists. 
The question is obviously not a very live one. Leaves of 
absence might, however, well be made a more general prac- 
tice. Such leaves should be granted so that members of the 
staff could devote themselves to study, research, or profes- 
sional work calculated to advance their standing and afford 
them a desirable change of environment. The time of taking 
the leave and its duration should always be determined on 
the merits of the individual case. 

Exchange of Professors.—Although not touched upon in 
the questionnaire, the question of exchange of teachers for 
stated periods between our engineering schools should be con- 
sidered. The practice is rarely indulged in by the engineer- 
ing schools although not uncommon between colleges of liberal 
arts. Several quite obvious advantages both to institutions 
and the individuals participating would doubtless result from 
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such exchange, and it is hereby recommended as a subject to 
be given careful consideration. 

Training and Developing of Teachers.—It is felt by many 
that a good deal could and should be done in the matter of 
training younger teachers. There is evidently a good deal 
of very honest and well founded scepticism among the teach- 
ing fraternity as to whether one can be taught how to teach. 
A great many express such opinions as ‘‘ teachers are born not 
made ;’’ ‘‘you are a good teacher or you are not;’’ ‘‘one has 
to learn by experience, by trial and error;’’ ‘‘schools must 
find out who is successful and who is not, and act accord- 
ingly,’’ and the like. 

There is doubtless much truth in all this, but even those who 
are born teachers can be made better teachers by direct in- 
struction in the art of teaching. All those who have to act on 
the administrative side of education are painfully aware of the 
injustice that is inflicted on the student, particularly in ele- 
mentary but basal courses where the instruction is even in 
part in the hands of inadequately trained teachers. This is 
probably in part unavoidable but there is certainly too little 
close supervision of young teachers and too little direct train- 
ing. 

In the first place something can be done by way of develop- 
ing the value of the departmental meetings which are held 
generally throughout our engineering schools. If these con- 
ferences are held frequently enough and include discussions 
of the content of the courses offered by the department, the 
methods of presentation and marking, and the best possible 
correlation with related subjects both within and without the 
department, they are extremely valuable to the younger 
teacher. Too much standardization however should be 
avoided in order to preserve individual initiative and in- 
ventiveness. 

It is believed that the younger teachers might with advan- 
tage visit the classroom exercises of the older and more experi- 
enced teachers more generally than they do at present. 
Whether the more experienced teachers who have charge of 
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the various courses could with equal advantage follow the 
practice of visiting classrooms of young teachers is not per- 
haps so clear. It is difficult for most young teachers, unless 
they are dangerously self-confident, not to say conceited, to 
earry through a lecture or recitation with any justice to them- 
selves if a more experienced teacher suddenly appears in their 
classroom. The reaction on the students may also be un- 
fortunate. However, it seems certain that if the element of 
embarrassment could be removed, the more experienced teach- 
ers could secure through such classroom visits first-hand 
knowledge of the inadequacies of the younger teachers and 
would as a result be in a position to help them very materially 
by constructive criticism and suggestions. If it were a gen- 
erally accepted practice in all schools for those in charge to 
visit at regular intervals the classrooms of the younger men, 
and if this were done in a kindly and tactful manner it is 
probable that there would be no serious embarrassment to 
either teacher or students and that very substantial benefits 
would result. 

Where a competent teacher of psychology and of the gen- 
eral principles of teaching is available every young teacher 
and many older ones would profit materially by attending his 
classes. Some even go so far as to believe that a little ele- 
mentary instruction in the use of the voice and in classroom 
manners would be a good thing. 

A Qualifying Period of Practice.—The importance of pro- 
fessional work of one kind or another in the development of 
the engineering teacher and the wholesome practice of draw- 
ing to our staffs a considerable number of engineers from 
practice have been noted. Many in the engineering profes- 
sion believe that no man should be appointed to a permanent 
position on an engineering faculty unless he has had several 
years of actual engineering practice quite aside from any pro- 
fessional experience incidental to teaching work. They in- 
sist that after a few years of teaching experience following 
the completion of his formal education the young instructor 
or assistant professor should devote himself to engineering 
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practice for several years as a vital part of his training lead- 
ing toward a later career as a teacher. There are obviously 
strong arguments in favor of such a practice. In general 
adoption is not practicable perhaps at present and it may 
never be wise to insist on it for all teachers, but it is a matter 
that should be given very careful consideration, for few will 
be disposed to deny that the engineering teacher who has had 
the experience of actual practice possesses a background and 
point of view which can hardly fail to make him a more suc- 
cessful instructor of young men who are being prepared for 
engineering work. 


E. ConcLusion 


There will be little disagreement with the statement that the 
real problem before us is that of securing the right type of 
teachers for our engineering faculties—that this constitutes 
a major problem in engineering education. On it hangs the 
satisfactory solution of our most serious educational difficul- 
ties. It has been well said that engineering education will 
never be better than its teachers. The data presented are, 
we believe, furnishing us with a reliable basis of fact which 
will help materially in deciding the future course of action in 
this vital matter. 
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2. Loss oF TeacHEers DurInG THE Fivz-YEAR Periop 1920 


To 1924 INCLUSIVE. 














Pres- 

Left to Left to Total | Per- | ent 

Take Enter Losses} cent- | Total 
An- Field |Left to|Left to} for 5 | age | Num- 

Rank. other | Per jof En-| Enter| Enter | Year |Loss of| bers 
Teach-| Cent. |gineer-| Busi- | Other | Period} Each | in In- 

ing ing | ness. |Fields.| Cols. | Rank | stitu- 

Posi- Prac- 4,5 Per | tions 
tion. tice. and 6.) Year. | Repre- 
sented. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
SIRI aR ne! 6 1.7 4 3 4 11 3.1 70 
Professor.......... 36 | 1.5 36 7 15 58 2.4 487 
Associate Professor . 21 | 2.0 25 5 2 32 3.1 207 
Assistant Professor . 67 | 3.6 57 22 11 90 4.8 376 
Instructor......... 171 | 5.4 274 65 70 | 409 | 13.0 630 
Assistant.......... 19 4.0 23 1 8 32 6.8 94 
eee 8] 19 16 3 5 24 5.7 84 
TOCA... .oss% 328 3.4 435 106 115 656 6.7 | 1,948 

Percentage per year 
of present total 
number of teachers} 3.37 4.46 | 1.09 | 1.18 | 6.73 





























(Teachers deceased or retired are not included in the tables. Average 
percentage yearly loss, professorial ranks—3.35 per cent. Average per- 
centage yearly loss, lower ranks—11.5 per cent. 
over per year—10.1 per cent.) 


Total percentage turn- 
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3. AcapEMiIc SALARIES AND SUPPLEMENTARY INCOMES OF TEACHERS 
OF ENGINEERING IN THE UNITED STATES AND CANADA. 


2,279 Individuals Reporting. 
Years Since First Degree was Obtained, as of June, 1925. 
75 Institutions Represented, as Follows: 
23 in New England and Middle Atlantic 5 in Canada, 
States, 13 in Southern States, 
10 in Rocky Mountain States, 20 in Middle Western States. 
4 in Pacific Coast States, 


(Supplementary income includes all income not derived from academic 
salary or from inheritances or gifts.) 


























Individuals ae — 
Years | Total | Reporting Annual rena 
Since | Num- Supple- Academic be vail Median | Me- 
— — — Salaries. Incomes | of those | dian, 
Obl pot} of those | Report- |All In- 
jm to on Report- jing Sup-| divid- 
. g. ing |plement-| uals 
Num-} Per | Me- Most Same. | ary In- | In- 
ber. | Cent. | dian. | Frequent. comes. |cluded. 
1 76 53 69.8 | $1,500 $1,800 $ 300 | $1,900 | $1,750 
2 115 71 61.7 | 1,700 1,800 400 2,000 | 1,900 
3 101 59 58.5 | 1,800 2,000 325 2,100 | 2,000 
4 110 65 59.0} 1,900 1,800 393 2,400 | 2,200 
5 108 69 63.9 | 2,000) *1,800-2,000 483 2,700 | 2,400 
6 83 59 71.1 | 2,225 2,000 550 2,900 | 2,675 
7 75 55 73.4 | 2,200 2,000 500 2,850 | 2,700 
8 93 64 68.9 | 2,400 2,400 600 3,100 | 2,850 
9 71 53 74.6 | 2,400] *2,400-3,000 600 3,075 | 3,000 
10 118 91 77.1 | 2,550 3,000 625 3,300 | 3,075 
11 83 66 79.5 | 2,800 2,700 679 3,550 | 3,300 
12 75 60 80.0 | 2,850 2,500 700 3,750 | 3,550 
13 61 51 83.6 | 3,000 3,000 600 3,550 | 3,500 
14 90 80 88.9 | 3,000 3,000 600 3,525 | 3,450 
15 81 69 85.2 | 3,000 3,000 795 3,900 | 3,800 
16 63 48 76.2 | 3,000 2,800 800 4,150 | 4,000 
17 82 73 89.0 | 3,200) 3,000 600 4,000 | 4,000 
18 70 63 90.0 | 3,300 3,000 880 4,200 | 4,050 
19 61 53 87.0 | 3,600) 4,000 720 4,850 | 4,550 
20 86 77 89.6 | 3,500) 4,000 1,200 4,875 | 4,600 





21 43 37 86.1 | 3,625] *3,500-5,000| 1,000 4,900 | 4,500 
22 52 42 80.8 | 3,500} *3,000-4,000} 1,210 4,800 | 4,700 
23 35 30 85.7 | 4,000 4,000 1,350 5,400 | 5,250 
24 52 45 86.5 | 3,700 3,500 1,000 4,750 | 4,500 
38 90.5 
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TaBLE 3.—Continued. 


















































Individuals a — 
Years | Total | Reporting Annual $ — 1 
Since | Num- Supple- Academic woo a Median | Me- 
First | ber mentary Salaries. Saad od Py eet Fe 
Degree} Re- Incomes. a R All In 
of those | Report- |All In- 
was Ob-| port- Report- jing Sup-| divid- 
tained. | ing. ~ = ing — - 
Num-| Per | Me- ost Same. | ary In- n- 
ber. | Cent. | dian. | Frequent. comes. |cluded. 
26 25 24 96.0 | 4,300} *4,500-5,000} 1,550 5,300 | 5,250 
27 26 26 | 100.0} 4,225) *3,500-4,500} 1,700 5,750 | 5,750 
28 25 22 88.0 | 4,500) 5,000 1,475 5,700 | 5,550 
29 34 31 91.3 | 4,000 4,500 1,375 5,850 | 5,500 
30 47 37 78.7 | 4,400 5,000 1,700 6,700 | 5,600 
*4,500- 
t31 25 22 88.0 | 4,225) 5,000—-6,000 1,550 6,000 | 5,825 
+32 21 21 | 100.0; 4,200 5,000 1,800 6,550 | 6,000 
+33 15 12 80.0 | 4,225 4,000 1,350 6,000 | 5,825 
734 22 20 91.0 | 4,275 4,500 1,650 6,000 | 5,725 
$35 21 18 85.7 | 4,400 4,500 1,377 6,000 | 5,600 
+36 11 10 91.0 | 4,500 4,500 1,200 5,650 | 5,150 
+37 12 10 83.3 | 4,500) 4,500 1,000 5,500 | 5,400 
38 11 10 91.0} 4,500 4,500 1,333 6,000 | 5,950 
+39 10 9 90.0 | 4,650} *4,500-6,000| 1,402 6,600 | 6,000 
740 14 13 93.0 | 4,800 6,000 1,775 6,800 | 6,600 
t41 7 6 85.7 | 5,000 6,000 2,100 7,500 | 7,250 
T42 6 6 | 100.0] 4,800 6,000 2,000 6,800 | 6,600 
+43 5 4 80.0 | 5,000 6,000 1,800 | 7,500 | 6,400 
44 3 2 66.7 | 4,800 6,000 3,000 6,000 | 6,000 
*3,000-4,000 
$45 1 1 | 100.0] 4,500) 5,000-6,000} 2,100 6,250 | 6,500 
46 2 2 
47 4 3 
48 2 2 
49 1 . 
50 0 0 
Medians have not been computed because 
51 1 1 of small number of individuals. 
52 0 0 
53 1 1 
54 0 0 
55 1 0 














* Equal numbers of salaries of amounts shown reported. 
t Medians computed for five-year period. 
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4. Maximum anp Minimum Acapemic Satarres REPORTED. 
(2,279 Individuals in 75 Institutions Included.) 
Years | Maxi- | Mini- | Years | Maxi- | Mini- | Years | Maxi- | Mini- 
Since | mum | mum Since mum | mum Since | mum | mum 
First Aca- Aca- First Aca- Aca- First Aca- Aca- 
Degree | demic | demic | Degree | demic | demic | Degree | demic | demic 
was Ob-| Salary | Salary | was Ob-| Salary | Salary | was Ob-| Salary | Salary 
tained.| Re- Re- | tained. | Re- Re- | tained. | Re- Re- 
ported. | ported. ported. | ported. ported. | ported. 
1 $2,400 | $ 500 16 $6,000 | $1,800 31 $8,000 | $2,200 
2 3,050 750 17 6,000 | 1,800 32 7,000 | 3,000 
3 3,000 600 18 7,000 | 1,600 33 6,000 | 2,400 
4 4,000 800 19 6,000 | 1,650 34 7,200 | 2,600 
5 3,800 500 20 7,000 | 2,000 35 7,000 | 2,000 
6 3,600 | 1,200 21 6,000 | 2,000 36 7,000 | 2,100 
7 4,000 800 22 7,000 | 2,000 37 6,000 | 2,400 
8 4,900 | 1,500 23 6,500 | 2,600 38 6,300 | 3,500 
9 3,800 800 24 6,300 | 2,000 39 8,000 | 2,250 
10 5,000 | 1,400 25 8,000 | 1,800 40 7,500 | 2,400 
1l 5,000 | 1,500 26 6,000 | 2,800 41 7,200 | 4,200 
12 5,000 | 1,800 27 7,500} 1,800 42 6,000 | 1,800 
13 4,500 800 28 7,000 | 2,600 43 5,000 | 3,500 
14 6,000 | 1,500 29 7,500 | 2,400 44 6,000 | 3,000 
15 6,000 | 1,600 30 10,000 | 1,500 45 4,000 | 4,000 





























5. Summary or SaLtary ScaLes In 69 REPRESENTATIVE INSTITUTIONS. 











No. of | Maxi- | Mini- : Most 
Rank. Each mum. mum. | Median. | Frequent. 

Rank 
SCR d o: p.ma9 2940, -0'o- 54 $10,000 | $2,500 $5,000 $5,000 
ee eee 700 7,500 2,500 4,000 4,000 
Associate Professor 350 6,000 2,000 3,300 3,500 
Assistant Professor 539 5,000 1,500 2,700 2,500 
ee eee 831 3,000 900 2,000 2,000 
ES ere 137 2,400 250 800 800 
eae eee 2,500 
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6. CoMPaARISON oF SALARIES AND ToTaL EARNINGS OF ENGINEERING 
TEACHERS WITH EARNINGS OF ENGINEERING 
GRADUATES IN PRACTICE. 


(Values taken from smooth curves.) 





Median 
Annual 
Academic 
Salaries of 
Teachers 


Median 
Total An- 
nual Earned 
Income of 
Teachers. 





Median 
Total 
Annual 
Earnings of 
Graduates. 


Ratio: 
Salary of 
Teachers to 
Earnings of 
Graduates. 


Ratio: Total 
Income of 
Teachers to 
Earnings of 
Graduates. 





$1,500 
1,500 
1,700 
2,000 
2,550 
3,100 
3,600 
4,225 





$1,500 
1,750 
1,900 
2,350 
3,100 
3,825 
4,500 
5,550 








$1,475 
1,800 
2,100 
2,860 
4,000 
5,000 
5,900 
7,500 





1.02 
83 
81 
-70 
64 
62 
-61 
-56 








* First appointment. 


7. DISTRIBUTION OF TEACHERS OF VARIOUS RANKS AND TOTAL NUMBER 
oF Hours PER WEEK OF TEACHING DUTIES CARRIED. 


(Only teachers reporting to the Dean of Engineering are included.) 





No. of 
Teachers 
of Each 
Rank. 


No. of 


Per Cent. 
of Total 


Teachers. 


Per Cent. 
of Total 
Load 
Carried. 


Load—No. of 
Hours* per 
Individual 
per Week. 





81 
565 
269 
472 
767 

95 

40 


3.5 
24.7 
11.7 
20.6 
33.5 

4.2 

1.8 


1.7 
24.0 
11.8 
21.7 
35.0 

4.5 

1.3 


8.4 
17.2 
17.6 
18.6 
18.4 
19.3 
13.6 








2,289 


100.0 





100.0 








Av. 17.6 





* An “hour” is a college period of from 50 to 55 minutes. 
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13. LIMITATIONS AS TO AMOUNT AND CHARACTER OF OUTSIDE Work. 


NaTURE OF LIMITATION. 


Number of 
Institutions. 
Outside work must be of a consulting nature only and must advance 
the teacher’s professional standing ...........ceeseeeeeeees 15 
Permission of President or Trustees must be obtained .......... 6 


Permission of Dean or Director of Department must be obtained 8 
Not less than two-thirds of teacher’s time must be devoted to the 
PE inves caret gecntcsos cébueetananekhatesebeneunes 1 
Teacher may give approximately one-eighth of time to outside work 1 
There must be no direct competition with local practicing engineers 
Colmmtateal TO) 55. a occ cc oi siocascin deere soccuieeets 1 
Outside office must not be maintained ...........ceeeeeeeeseees 1 
One-half of income derived from outside work goes to the institution 1 


ARRANGEMENTS FOR USE OF LABORATORY EQUIPMENT BY TEACHERS IN 
CONNECTION WITH OUTSIDE WoRK. 


Number of 

Institutions. 
Materials, power, etc. used must be paid for .............ee00. 49 
eo in paid for uso of laboratery 2... ccc ccc ccccsosecceces 43 
SOO; SG: GIUINE s og 050 6.00.2 Seis v's n:600 1004 NCR GENS Se bES 13 
Use of laboratories not permitted ...........ceceeseerecscccecs 3 
TRO POMS ones 00056 0cee suey ecseev ce cence esece es 60 sabe ynasees 3 


LIMITATION ON USE OF THE NAME OF THE INSTITUTION IN CONNECTION 
WITH OUTSIDE WoRK. 


Number of 
Institutions 
None, but the school is not responsible for the results .......... 23 
Professor may state his connection with the school ............. 12 
Professor must not state his connection with the school ......... 65 
No specific regulations, each case decided on its own merits, and 
SRSUTINMOORS TOPTNS on ces cccccccccccceccccseposoeseesens 6 


DIMI ines $-+ 00 wa-pis a9. unre cib-a:b:000,4/0de-ae o 9. on eae SRO 









ENGLISH AND TECHNICAL COORDINATION AT 
THE UNIVERSITY OF NORTH CAROLINA. 


BY LOUIS B. WRIGHT, 


Chairman Freshman Engineering English. 


Coérdination between the technical departments and the 
English department in the teaching of English composition 
has probably been carried further in freshman instruction in 
the University of North Carolina School of Engineering than 
in most engineering schools. All of the English work of the 
first year is arranged to lead up to a codperative course in 
the spring quarter in which the student receives both technical 
and English credit for the same work. In view of the recent 
discussions of the feasibility and value of codrdination, the 
methods employed at the University of North Carolina may be 
of interest. 

Adequate coérdination requires more time from the Eng- 
lish department and necessitates a larger staff than would be 
necessary otherwise, but after a careful study of the results, 
Dean G. M. Braune is convinced that the economic saving for 
the student justifies a staff large enough not only to insure 
codrdination with the technical departments but also to main- 
tain the conference system of instruction. 

The freshman English course is divided into three quarters 
designated as English 9a, 9b, and 9c. In English 9a in the 
fall quarter, students are given a review of the fundamentals 
of grammar and the mechanics of writing. The class has two 
one-hour meetings each week, and each student has a weekly 
conference period with the instructor of not less than fifteen 
minutes. One long theme on some semi-technical subject is 
required each week in addition to short papers. Laboratory 
reports, instead of being returned to the students, are sent to 
the English department. In the conference period each week, 
the English of the reports is criticized, and the instructor goes 
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over carefully the mistakes in all of the student’s papers. In 
addition to laboratory and theme material, students are re- 
quired to bring weekly chemistry quiz books, which are criti- 
eized. The instructor endeavors to impress on the student 
that whenever he writes, he is writing English which should 
be correct. Examples of incorrect sentences culled from quiz 
books and laboratory reports are used for class analysis in 
addition to the regular text-book material in grammar and 
mechanics. 

From the first theme, all papers in English, even quizzes 
and exercises, take the technical report format in order to 
teach the student the value of neatness and orderly arrange- 
ment. After the preliminary papers, topical outlines, mar- 
ginal outlines, and letters of transmittal are required with 
each long English report. 

During the winter quarter, conferences are lengthened, 
and greater attention is paid to the organization of both 
technical and English reports. Illogical organization in tech- 
nical reports is pointed out by the English instructor. Stu- 
dents are required to hand in a list of their courses, and theme 
subjects allied with their technical work are assigned. For 
example, if a civil engineering student is taking a cement 
laboratory course, he will be assigned technical descriptions 
of cement testing apparatus, process expositions of the manu- 
facture of cement or of methods of laying concrete pavement, 
ete. An occasional conference between English and technical 
instructors may furnish suggestions for paper subjects. Stu- 
dents are also encouraged to write reports of engineering pro- 
jects in which they have had practical experience. 

By the beginning of the spring quarter, the student is pre- 
pared for the course in report writing which is given in co- 
éperation with the technical departments. Students register 
for Engineering 7c and English 9c and receive both technical 
and English credit for the same work. This dual course con- 
sists of inspection trips made to nearby engineering projects 
and detailed reports on these trips. The technical depart- 
ments furnish the student with a syllabus containing ques- 
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tions, suggestions, ete. A technical lecture is given on the 
trip, and an English instructor attends in order to have an in- 
telligent understanding of the purpose of the report. 

Students hand in the reports first to the English depart- 
ment. Organization of the report is studied in class. In the 
thirty-minute conference period each week, the student’s in- 
dividual errors are pointed out. Students are required to 
revise their reports and hand them back to the English de- 
partment, which turns them over to the technical departments 
after seeing that proper revisions have been made. 

Experience has shown that the reports are technically better 
when the students are consciously careful about their English. 
The insistence by English instructors on accuracy and clarity 
makes the reports worth more technically ; the interest which 
the students have in a technical subject increases their value 
as English papers; for however much one may emphasize the 
value of English as a cultural study, the average engineering 
student regards it as a purely utilitarian course, and he does 
better work when he sees its practical application. Far from 
destroying the individuality of English, the North Carolina 
plan of coérdination turns the field of the student’s greatest 
interest into the channel of study of English. The English 
department capitalizes on technical interest, and the technical 
departments profit by an increase in accuracy and clearness 
of expression in purely technical work. Furthermore, diffu- 
sion of effort and waste of energy on the part of the student 
is eliminated by this close codrdination. Through it, the en- 
gineering student completes his first year with a realization of 
the practical value of English and a knowledge of the essen- 
tials of clear, accurate, convincing technical writing. 





THE ENGLISH DEPARTMENT. 
Report oF CoMMITTEE No. 12. 
Note: This report was read at the meeting of the Society at Iowa City. 


It is now five years since the Committee on English first 
called together—on the occasion of the annual meeting of the 
Society for the Promotion of Engineering Education—teach- 
ers of English and others interested, to consider together the 
place of training in English in the preparation of engineering 
students for their professional work. 

The response at that time showed how vital an interest had 
been touched upon. Thirty-nine schools were represented at 
that conference and, most significant of all, more than one 
half of those present were deans, heads of technical depart- 
ments and teachers of engineering subjects. During the five 
years that have intervened, definite progress has been made. 
The mere fact that nearly one hundred members of this So- 
ciety came together a half day in advance of the opening ses- 
sion indicates how genuine the interest is in the field of our 
particular research. That most of these were deans and ad- 
ministrative officers representing forty-five colleges and in- 
stitutions demonstrates still further the growth in interest in 
the problem of securing adequate training in English for our 
students. 

The discussion at the joint meeting of the deans and teach- 
ers of English, while primarily directed to the consideration 
of the extension of courses in English, especially by the de- 
velopment of elective courses in English literature, gave evi- 
dence that in the minds at least of those so largely responsible 
for our destinies, there is a clearing up of many points of 
confusion, a growing agreement as to objective and a whole- 
hearted willingness to coéperate that pressages much for the 
future. 
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In the first place, the importance of training in English as 
a part of the student’s preparation for his work and for life 
is so universally recognized as to need no further demonstra- 
tion. 

In the second place, the two-fold purpose of such training 
is so clearly seen that it can be stated in as simple terms as 
these : 


(a) To develop in the student habits of correct English usage, 
to give him ability to write and to speak as an educated 
and cultured man should. 


(b) To give him a genuine interest in good books, an ap- 
preciation of the best, and some ability to discriminate 
between the worthy and the mediocre, that is, to make 
his reading a matter of habit, an end to be pursued 
with systematic effort. 


In the third place, the responsibility of establishing habits 


of correct speech and of intelligent reading must clearly be 
shared by all who come in contact with the student or who 
contribute to his training. There is evident a desire on the 
part of the deans and teachers of engineering subjects to 
share this responsibility and to codperate with the teachers of 
English. 

The Committee on English cannot claim perhaps to be in 
any large measure responsible for clearing up the confusion 
of opinion that formerly surrounded this subject of English 
as a part of the engineering curriculum nor in crystallizing 
the sentiment of those most concerned, but it is happy to 
have had its part. As it understands the ideals and policies 
of the leaders in engineering education, it assures them of its 
enthusiastic codperation. 

J. RateicH Newson, Chairman, 
W. Orto Birx, 

S. A. HaRBaRGER, 

K. O. THOMPSON, 

F. E. SEavey. 





DISCUSSION. 


‘‘THE ENGINEERING COURSE AS A GENERAL Epucation,’’ E. 
Wiis WHITED, JOURNAL OF ENGINEERING EpucaTION, 
May, 1926. 


BY FREDERIC N. WEAVER, 


Assistant Professor of Civil Engineering, Tufts College, Mass. 


Mr. Whited’s article exemplifies aptly what is perhaps the 
most significant trend of our times. If anything whatsoever 
is difficult, evade it. Better still, ignore it. If there is no 
royal road to geometry, pooh pooh for geometry! We'll take 
anthropology. Why spend years acquiring a liberal educa- 
tion, why go to college at all, when fifteen minutes a day with 
Elbert Hubbard’s Scrapbook or the Alexander Hamilton In- 
stitute Course will give the same results? Why read master- 
pieces of literature in all their interminable lengths when we 
can carry in our vest pockets the gist, the really worth while 
extracts,—that is, the quotable lines? If sound training in 
engineering necessitates arduous discipline, tireless persever- 
ance, we’ll substitute the handbook. Something for nothing! 
Synopses, epitomes, outlines, summaries, these are the key- 
notes of the day. Synthetic literature, French in ten lessons, 
book reviews in place of the books themselves, the ability to 
chatter superficially on any subject, to select formulas with 
ease, these are the essentials. Why be thorough when the 
froth suffices ? 

Applying the same sound theory to engineering education, 
let us substitute commercial law for the calculus on the 
ground that mathematics is difficult, that the students do not 
like it—claiming, it is true, that commercial law will give 
better mental training together with a fund of more useful in- 
formation. This is the claim, but does anyone seriously ac- 
cept it? Undoubtedly another ‘‘cinch’’ course would be 
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added to the curriculum. To explain. Mr. Whited pro- 
pounds a syllogism: Lawyers are admittedly well trained 
men; they have developed their superiorities by studying 
law; therefore, if we study law, we shall be equally well 
trained. The fallacy lies in supposing that in a semester or 
two we can obtain the results that come only from three years 
of intensive specialization added to a liberal arts education 
as a base. 

A course in law is not the magic word that makes lawyers 
logicians; a course in medicine is not the magic word that 
makes good doctors; and a course in the calculus is not the 
magic word that makes competent engineers, but to achieve 
success in any field involves, even in this day of royal roads, 
sound and careful preparation, solid fundamentals, study, 
self-denial ; and to mistake the name for the deed is still to be 
living in the age of magic. Edison says, in substance, ‘‘There 
is no labor to which a man will not go to avoid the still more 
irksome labor of thinking,’’ and, to my mind, substituting 
commercial law for the calculus gives color to this statement. 

The question is pressed, Why require the calculus at all, 
since only ten per cent of the graduates use it afterward ?— 
if I understand the somewhat obscure statistical paragraph. 
One can study strength of materials and theoretical mechan- 
ies without even referring to the caleulus. True. Then why 
insist on using in? The formulas are all in the book. Why 
not use them directly? Thus Mr. Whited’s article is the 
frankest plea for the Handbook Engineer that has ever come 
to my notice. Admitting that fifty per cent of our graduates 
will never be more than handbook engineers, why set that as 
the goal for all? Any man so inclined may attend the eve- 
ning schools, where all the necessarily restricted time must be 
devoted to so-called practical matters. 

As to the engineering curriculum, while admitting that the 
chosen ten per cent might possibly have foresight and courage 
enough to elect adequate mathematics, we must also consider 
the following: To prepare for life we should really prepare 
for life. The young man entering engineering does not know 
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how much mathematics he will need, how far he will go, whether 
he will ever specialize or not; but he matriculates, trusting the 
college to give him the necessary preparation. Suppose he 
enters engineering practice, finds that he must know certain 
advanced phases, finds that the handbook is insufficient? He 
must then study the calculus by himself, take another year in 
college, or resign himself to mediocrity. Such a semi-educa- 
tion would be a betrayal of trust on the part of the college. 
More men bewail their lack of preparation in mathematics 
than complain of having had too much. It is a simple matter 
to take the calculus at the start, difficult indeed to pick it up 
later. 

No. Commercial law is a useful subject, but, unlike the 
calculus, it is far from being a fundamental prerequisite to en- 
gineering training. It is a corollary, a postscript, something 
to be added when needed; and as it can easily be added, 
whereas calculus can not, common sense dictates its relega- 
tion to a subordinate position. Furthermore, the calculus, 
the most elegant tool of the engineer, necessary to a full com- 
prehension of mechanics, essential in derivation of the laws 
of all branches of engineering vital to any advances beyond 
the most elementary stages, is still a necessity, still a para- 
mount importance in the engineering curriculum. 

To summarize in a word: We have the trained, intelligent, 
purposive engineer, prepared for all eventualities, versus the 
handbook engineer, dependent upon formulas. And when 
there is a misprint in the formula, Good Heavens! the bridge 
falls down! Which do we want? 





MEETING OF THE COUNCIL. 


There will be a meeting of the Council of this Society at the 
Cosmos Club, Washington, D. C., at 12:30 P.M., Thursday, 
November 18, 1926. Luncheon will be served. 


MEETING OF DEANS AND ADMINISTRATIVE OF- 
FICERS OF ENGINEERING SCHOOLS WITH 
THE BOARD OF INVESTIGATION AND 
COORDINATION OF THIS SOCIETY. 


There will be a meeting of the deans and administrative 
officers of all engineering colleges with the Board of Investi- 
gation and Codérdination of this Society in the National 
Academy of Sciences Building, Washington, D. C., beginning 
Thursday evening, November 18, and continuing all day 
Friday, November 19, 1926. The dinner meeting will be a 
complimentary dinner to the deans and administrative officers 
and will be held at the New Willard Hotel at 6:30 P.M. 

President Frank Aydelotte of Swarthmore College, a mem- 
ber of the Board, will present the subject matter to be dis- 
cussed at the meeting on Friday. Six specific topics will be 
presented at the dinner meeting on Thursday evening for 
discussion and action on Friday. 

Deans and administrative officers should return promptly 
to the Secretary the cards which have been sent with their 
invitations. 





INCREASING THE MEMBERSHIP OF THE 
SOCIETY. 


One member in each institution has been asked to furnish 
the Secretary with the names and titles of his colleagues who 
are not members of the Society and whom he thinks might be 
interested in becoming members. This same procedure was 
followed last year with a result that over two hundred new 
members were enrolled. We ask you to assist us. 

All applicants, remitting their dues ($4.00) for 1926-27 
with their application, will be mailed copies of the back num- 
bers of the 1926-27 JourNaL or ENGINEERING EpvucaTION. 
They will then be sure of being fully informed of the results 
of the three-year investigation of engineering education which 


the Society has been conducting. The fact-finding stage is 
finished and the results and recommendations are being pub- 
lished in the JOURNAL. 

On page 272, you will find an application blank. Cut it 
out, hand it to a colleague, wait until he fills it out, then en- 
dorse it and mail it at once to the Secretary, Dean F. L. 
Bishop, University of Pittsburgh, Pittsburgh, Pa. 
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Society for the Promotion of Engineering Education. 


THE UNDERSIGNED desiring to become a member of 
THE SOCIETY FOR THE PROMOTION OF ENGINEER- 
ING EDUCATION 


hereby agrees to conform to the requirements of membership, 
if elected, and submits the following: 


STATEMENT OF QUALIFICATIONS 


Full Christian Name and Surname.........0..ceceeeeeees 
Residence Address (Number and Street)..............000. 
Post Office (City and State) .....ccccccccccccscccccccces 
Full Title of Professional Position. .............02eeceeees 
Be CD BF I, 6 bog oc diced eScccccseccccseceees 


(To be Signed by Two Sponsors) ........... 0. cece ceeeeees 


SPONSORS 


eee e eee ee ee eee eee eee eeeeeeeeeeeeeeeeeeee 





MEMBERSHIP OF THE SOCIETY IN THE DIF- 
FERENT INSTITUTIONS.* 


* This list is intended to show only the number of members in each 
institution who are members of the Society. It is not a complete list 
of the membership since many members of the Society are not con- 
nected with schools or colleges. 


Institution. October, 1926. February, 1925. 
Purdue University 46 
University of Minnesota 39 
University of Michigan 46 
The Ohio State University 49 
University of Illinois 43 
Pennsylvania State College 14 
University of Kentucky 27 
Kansas State Agricultural College 24 
University of Pittsburgh 28 
University of Wisconsin 24 


State University of Iowa 23 
Yale University 30 
Iowa State College 29 
Massachusetts Institute Technology 37 
Worcester Polytechnic Institute 14 
Cornell University 21 

27 


20 
University of Nebraska 18 
Case School of Applied Science 16 
Columbia University 9 
University of Colorado 19 
University of Maine 20 
North Carolina State College 22 
Georgia School of Technology 15 
Carnegie Institute of Technology 16 
Harvard University 14 
New York University 16 
Michigan State College 10 
University of Washington 11 
University of Pennsylvania 12 
University of Missouri 15 
Tulane University 9 
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University of Vermont............-++..- 11 
Stanford University...........+.-+00-- 11 
Lehigh University.........e.sseceeeees 11 
University of California................ 11 
A. & M. College of Oklahoma........... 10 
Rutgers University..........-+seeseeees 10 
University of Toronto.........--.+.+.. 10 
University of North Carolina........... 10 
Rensselaer Polytechnic Institute......... 10 
University of Arizona.........--.ee+00: 9 
Colorado School of Mines..............+- 9 
University of Texas.........cccccccves 9 
Municipal University of Akron.......... 9 
Missouri School of Mines.............. 9 
Syracuse University.........+.2eseeeeee 9 
University of Utah........ccccccccsees 9 
Stevens Institute of Technology......... 9 
Virginia Military Institute............. 9 
Washington University (St. Louis)...... 9 
Armour Institute Technology........... 9 
University of TGeR0.. 2.2... ccccscsccess 8 
Princeton University. ........-.ccecece. 8 
University of Kentucky................ 8 
University of West Virginia........... 8 
Michigan College of Mines.............. 8 
California Institute Technology......... 8 
Brooklyn Polytechnic Institute.......... 8 
University of Delaware................ 8 
University Of WistiGe. ...cciccscccccce 8 
EEMPOURD CRMING so cee esitscccccensecces 8 
Oregon Agricultural College............ 8 
University of New Hampshire.......... 8 
Northwestern University................ 7 
WE: Soden i050 0s Sheed vaseee 7 
WMBUOREY CE DOGRGEE. go os cctisscccccess 6 
SN SN isa s vseiswe wales ates seed ees 6 
Montana State College...............4. 6 
Northeastern University................ 6 
United States Naval Academy.......... 6 
University of Oklahoma................ 6 
University of Virginia........  Riteaeee 6 
Wentworth Institute.............seeeee 6 
University of Louisville................ 5 
South Dakota School of Mines.......... 5 


Bucknell University...........+e+eeeee- 5 
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Marquette University..............0.0+ 5 
Morwich University. ... 000s c0ciesveweee 5 
Wits: TRIN. on csininesinscissc sears 5 
Ohio Northern University.............. 5 
CT. in 9. 6:00:0 52049 000)20008 5 
University of North Dakota............ 5 
Pratt Institute. ..0ccccccccscvvcvssocss 5 
University of Porto Rico............... 5 
University of Nevada.........-....s00. 5 
Johns Hopkins University.............. 5 
Virginia Polytechnic Institute........... 5 
University of Cincinnati............... 5 
Deke UniverGlty. ....cccccccscvcccccss 5 
Brown University. .....cccccccccesevces 5 
University of Southern California....... 4 
Rhode Island State College............. 4 
University of Dayton............cee.0. 4 
George Washington University.......... 4 
University of Wyoming................ + 
Washington State College.............. 4 
University of South Dakota............. 4 
Southwestern University................ + 
Colorado Agricultural College........... 4 
Alabama Polytechnic Institute.......... 4 
BOG UI sino cnc cee Sbied eden 4 
University of Arkansas...............4. 4 
Texas Technological College............ 3 
Ohio Mechanics Institute............... 3 
University of Mississippi............... 3 
Catholic University of America......... 3 
University of Alabama................. 3 
Newark Technical College.............. 3 
Mississippi A. & M. College............. 2 
University of Maryland................ 2 
Em. Biate UMiverslty. 0.0. csccccccseses 2 
po ee er err 2 
Clarkson College of Technology......... 2 
Vanderbilt University...............0. 2 
Gettysburg College............e.seees 2 
Rose Polytechnic Institute.............. 2 
Bradley Polytechnic Institute........... 2 
University of Hawaii..............0005 2 
University of British Columbia.......... 2 
College of the Pacific................+- 2 


University of Alberta............0..00- 2 
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University of Tennessee 

Drexel Institute.......... pees ages 
La, Industrial Institute 

South Dakota State College 
Antioch College 

Evansville College 

Washington & Lee University 
Denison University 

Rochester University 

Hebrew Institute 

Utah Agricultural College 

The Citadel 

Villanova College 

Girard College 

Haverford College 

New Mexico School of Mines 
Massachusetts Agricultural College 
Colby College 

Trinity College 

University of Saskatchewan 
University of Santa Clara 
Riverside Junior College 

North Dakota Agricultural College 
University of Buffalo 

University of South Carolina 
New Mexico State College 
Swarthmore College 

Darthmouth College 

John B. Stetson University 
University of Denver 


3 
3 
3 
4 
2 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
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NEW MEMBERS. 


ALLEy, ALFRED W., President, Los Angeles Municipal Engineers Asso- 
ciation, Los Angeles, Calif. 

BourKE, NorMAN T., Professor and Head, Department, of Mechanical 
Engineering, University of N. D., Grand Forks, N. D. 

BussBy, Hrpparp §8., Director, The A. French Textile School, Georgia 
School of Technology, Atlanta, Ga. 

Francisco, Cyrus P., Junior Civil Engineer, City of Los Angeles, Calif. 

Gauss, Henry F., Professor and Head, Department, Mechanical En- 
gineering, University of Idaho, Moscow, Ida. 

JORGENSON, Louis M., Assistant Professor of Electrical Engineering, 
Kansas State Agricultural College, Manhattan, Kans. 

McC.LusKyY, FREDERICK D., Director, Division of Educational Reference, 
Purdue University, LaFayette, Ind. 

Morgan, NEwuin D., Assistant Professor of Architectural Engineering, 
University of Illinois, Urbana, Il. 

Ruae, W. 8., Vice-President, Westinghouse E. & M. Company, East 
Pittsburgh, Pa. 


SPENCER, WARREN R., Associate Professor of Civil Engineering, Uni- 
versity of Arkansas, Fayetteville, Ark. 





COLLEGE NOTES. 


Ohio Northern University—John A. Needy, Assistant 
Professor of Mechanical Engineering at Purdue University, 
has resigned that position to become Dean of Engineering at 
the Ohio Northern University. 


ENGINEERING BUILDING, UNIVERSITY OF OKLAHOMA, NORMAN, OKLA. 


Purdue University.—The enrollment at Purdue University 
at the end of the registration period was 3,316 and of these 
2,071 are enrolled in engineering. Due to the fact that a 
considerable number of our graduate students and some of our 
upper classmen have not registered, I am of the opinion that 
the total enrolled in engineering during the present year will 
be at least 2,100. All of these students are enrolled either in 
civil, electrical, mechanical or chemical engineering. 

Allen C. Staley, Associate Professor of Gas Engineering, 
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COLLEGE NOTES ili 


resigned to take a position as advisory engineer for a number 
of automobile concerns. Professor Staley is a graduate of 
Yale University and is an authority on automotive engineer- 
ing. He has consented, however, to retain a connection with 
Purdue University as a Non-resident Professor of Automotive 
Engineering and will devote a certain number of days each 
semester in special lectures and conferences before the Purdue 
engineering students. 

To fill the vacancy made by Professor Staley, Harry A. 
Huebotter, Research Associate of the Purdue Engineering 
Experiment Station, was appointed Associate Professor of 
Gas Engineering. 

Harold Lee Maxwell was appointed Research Associate in 
the Engineering Experiment Station and Associate Professor 
of Chemical Engineering; William Alfred Bevan was ap- 
pointed Research Assistant in the Engineering Experiment 
Station and Assistant Professor of Mechanical Engineer- 
ing; George F. Buxton was appointed Professor of Industrial 
Training in the Engineering Extension Department; W. E. 
Howland was appointed Instructor in Civil Engineering; E. 
C. Brommer, Assistant Professor of Practical Mechanics, re- 
signed. New appointments in the Department of Practical 
‘Mechanics Included: E. V. Farrar, Instructor; Walter G. 
Eichenberger, Instructor; O. H. Hamilton, Instructor. 


Texas A. & M. College.—E. J. Fermier, Professor and 
Head of the Department of Mechanical Engineering, - will 
represent the Society at the Semi-Centennial Anniversary of 
the founding of the Agricultural and Mechanical College of 
Texas, October 14 to 16, 1926. 








